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(54) The system of transmission and reception of 
television signals 

(57) Use: in equipment of digital systems of 
television signals transmission in communication 
systems with the pulse-code modulation. The matter 
of the invention: the system of digital transmission 
and reception of television signals on its 
transmitting side has the first and the second bus, 
two analog-digital converters, the master clock, the 
counting trigger, n odd commutators, n even 
commutators, n+2 components NOT, the summator 
in absolute value of two, the converter of parallel 



code to serial code, the input digital signal bus, the 
bus of line-out communication, and on the receiving 
side it has the bus of line-out communication 16, the 
converter of parallel code to serial code 17, n 
components NOT 18, n odd commutators 19n, n 
even commutators 20n, two analog-digital 
converters 21,22, two buses of output television 
signals 23,24, the clock rate selector 25, three 
components AND 26, 40, 41, the frequency divider 
27, the counting trigger 28, four summators in 
absolute value 29, 32, 33, 38, three counters 30, 31, 
42, two integrators 34,35, two comparators 36, 37, 
the component OR 38, the bus of signal of technical 
operable condition of canal 43 and the bus of output 
digital signal. The invention permits to raise 
interference immunity and to expend functional 
capabilities. 

This invention belongs to equipment of digital 
systems of television signals transmission, and 
could be used in systems of communication with the 
pulse-code modulation. The mode of binary signals 
transmission at least of two canals is known, a 
device that realize this mode, consists of the 
multiplexor, the scrambler, the scheme of block 
coding, the generator of code sign on transmission 
and the decoder, the detector of sign code, 
descrambler, demultiplexer. 

This device is differing by that the length of 
block of coding and decoding schemes block, 



duration of multiplexor's and demultiplextors's 
cycle, and PRSG scrambler and descrambler are in 
permanent integer ratio. 

But in such device for the distinction of two 
canals the transmission of special 
synchroinformation is needed, that diminish 
interference immunity of transmission and 
efficiency of communication canal use, and for 
scrambling (descrambling) generator PRS is used. 
This complicates the device and requires 
transmission of synchronization signals. 

The system of communication with scrambling 
of signal is known, which includes memory block 
and generator of pseudorandom sequence during 
transmission and receiving. 

In the system the scrambling is realized by 
mixing according to quasi-random rule of binary 
code combination of input information signal, by 
this the mixing without use of special scrambler 
which leads to multiplication of errors occurring in 
the canal is achieved. But the transmission of 
special signals of synchronization is needed and the 
problems of scrambling, transmission and division 
during receiving from signals of several canals are 
not solved. Aside from this, conformably to the 
digital television signal the scheduling algorithm 
can be simplified by using of statistic qualities of 
digital TV signal. 



The prototype is the system of image signal 
transmission and receiving containing on the 
transmission side analog-digital converter, input of 
which is connected to the bus of input signal and 
outputs over the commutator and the converter of 
parallel code to serial code with the communication 
canal input. Output of the generator of 
pseudorandom sequence is connected to the control 
input of the commutator. On the receiving side there 
are the converter of serial code to parallel code, 
input of which is connected with output of the 
communication canal, and outputs over the second 
commutator and the digital-analog converter are 
connected with the bus of output signal, the output 
of second generator of pseudorandom sequence is 
connected with controlling input of second 
commutator, outputs of which are connected 
correspondingly with first inputs of summators in 
absolute value of two and outputs of components of 
delay, outputs of which are connected to the second 
inputs of summators in absolute value of two, 
outputs of which over correspondent integrators are 
connected with inputs of comparators, outputs of 
which are connected to the inputs of components 
AND, output of which is connected with controlling 
input of second generator of pseudorandom 
sequence. Aside from, there are consecutively 
connected the supplementary summator in absolute 
value of two, integrator and comparator, The inputs 



of the supplementary summator in absolute value of 
two are connected with the first and the last outputs 
of the sequent code to parallel code converter and 
the output of supplementary comparator is 
connected to the correspondent input of the sequent 
code to parallel code converter. 

In that way the interference immunity of the 
system and accuracy of transmission of image are 
improved, because the necessity of transmission of 
special operating packages aimed at support of 
cycle synchronization of receiving side of the 
system is excluded: as like on the side of the 
sequent code to parallel code converter, as on the 
side of commutator that realizing with the generator 
of pseudorandom sequence function of descrambler 
of digital image signal. The scrambling is realized 
by means of changing digits' positions in the limits 
of the code group according to the pseudorandom 
rule and by means of cycle replacement of digits, 
therefore the multiplication of errors during the 
transmission over communication canal as in the 
case of using autosynchronizing scrambler 
(descrambler) is excluded. 

But during the coding and transmission in the 
structure of common digital group data flow of 
several, for example two television programs, but 
there is an unsolved problem of efficient 
scrambling and detachment of both TV programs 



without use of supplementary signals of cycle 
synchronization and generator of PRS which 
diminish efficiency and interference immunity of 
proposed solutions, and there is unsolved problem 
of supplementary digital information transmission 
with conservation of balance properties of the 
digital signal. 

The purpose of the invention is an 
improvement of interference immunity with 
simultaneous enlargement of functional capacities 
of the system during digital transmission and 
receiving of several, for example two TV programs 
in common digital group data flow. This is achieved 
by that in the system of transmition and receiving of 
TV signals containing on the transmission side - the 
first n digit analog-digital converter (ADC) input of 
which is the input of the first TV signal and the 
output of the first digit is connected with the first 
input of the first commutator with the first parallel 
to sequent code converter, output of which is the 
output of the transmitting side, and on the receiving 
side - sequent to parallel code converter, signal 
input of which is the input of receiving side and the 
output is connected with the first input of the first 
commutator with the first input of the first ADC, 
output of which is the output of the first TV signal, 
the first element AND, consequently connected first 
summator in absolute value of two, the first 



integrator and the first comparator, the second 
summator in absolute value of two and 
consequently connected the third summutor in 
absolute value of two, the second integrator and the 
second comparator, differing by that the aim of 
increasing of interference immunity and 
enlargement of function capabilities there is an enter 
on the transmiting side of the second n digit ADC, 
input of which is an input of the second TV signal, 
(2n-l) commutators, (n+2) components NOT, the 
master clock, the counting trigger and the summator 
in absolute value of two, the first output of the first 
ADC is connected with the second input of the 
second commutator, every output of the first ADC, 
from the second, connected with the first input of 
correspondent odd and the second input of 
correspondent even commutator, every output of the 
second ADC from the n-th in reverse order is 
connected with the second entry of correspondent 
odd and first input of correspondent even 
commutator, controlling inputs of which are 
connected with correspondent input of summator of 
absolute value of two and the outputs of the 
counting trigger, input of which is connected to the 
clock inputs of the first and the second ADC and 
output of the master clock, the second output of 
which is connected with the clock input of the 
parallel to sequent code converter, n first signal 
inputs of which are connected with n first signal 



inputs of summator in absolute value of two and 
outputs of corresponding odd commutators, and 
outputs of even commutators are connected with 
inputs of the first n components NOT, the outputs of 
which are connected with the second signal n inputs 
of the parallel to sequent code converter, the first 
and the second controlling inputs of which are 
connected respectively, with output of the summator 
in absolute value of two directly and over (n+l)-th 
component NOT, the third controlling input is an 
input of digital signal and connected with (n+2)-th 
component NOT, output of which is connected with 
the fourth controlling input of the parallel to sequent 
code converter and on the receiving side of which 
there is an entry of the second n digit ADC, (2n-l) 
commutators, n components NOT, the fourth 
summator in absolute value of two, the first and the 
second inputs of which are connected with outputs 
of the first and the second comparators, the selector 
of the clock rate, input of which is connected with 
the first input of the sequent to parallel code 
converter, the second and the third counters, 
frequency divider, input of which is connected with 
the first input of the first counter and with the first 
output of the clock rate selector, counting trigger, 
output of which is connected with the first 
controlling input of the second summator in the 
absolute value of two and controlling inputs of 
every commutator, D-trigger, input of which is 



connected with the first input of the counting trigger 
and with output of the third counter, and the output 
is the output of signal operable condition of canal, 
the second and the third component AND, outputs 
of which are connected respectively with the second 
and the third inputs of the first counter, and 
component OR, the first and the second inputs of 
which are connected with the corresponded inputs 
of the fourth summator in absolute value of two, and 
the output is connected with the fourth input of the 
first counter, output of which is connected with the 
first input of the first component AND, the second 
input of which is connected with the second output 
of the clock rate selector, the second input of the 
sequent to parallel code converter is connected with 
the output of the first component AND, and the 
third input is connected with the second input of the 
counting trigger, with the inputs of the second and 
the third counters, the clock entries of the third and 
the second n-digit ADC and with output of the 
frequency divider, the first output of the sequent to 
parallel code converter is connected with the second 
input of the first commutator and with the output of 
the first component NOT, every odd output of the 
sequent to parallel code converter from the third to 
the (2n-l)-th is connected with the first input of the 
correspondent odd and the second input of the 
correspondent odd commutator from the third every 
even input of the sequent to parallel code converter 



is connected with the input of every component 
NOT, and output of every component NOT from the 
second is connected with the input of correspondent 
odd and the first input of the correspondent even 
commutator, (2n+l) output of the sequent to parallel 
code converter is connected respectively with the 
first input of the first summator in absolute value of 
two and with the second input of the second 
summator in absolute value of two, (2n+2)-th output 
is connected with the second output of the first 
summator in absolute value of two, (2n+3)-th output 
with the first input of the third summator in absolute 
value of two and is the output of the digital signal, 
(2n+4)-th output is connected with the second input 
of the third summator in absolute value of two, the 
first and the second inputs of the second component 
AND are connected correspondently with the first 
input and output of the fourth summator in absolute 
value of two, which is connected with the first input 
of the third component AND, the second input of 
which is connected with the second input of the 
fourth summator in ablolute value of two, the output 
of every odd commutator from the third is 
connected with (n-l)-th signal inputs of the first n- 
digit ADC and n first signal inputs of the second 
summator in absolute value of two, n second signal 
inputs of which are connected, with n inputs of the 
second n digit ADC and outputs of respectively 
every odd commutator, from the (n-l)-th, the output 



of the second summator in absolute value of two is 
connected with the second input of the third 
counter, the third input of which is connected whith 
output of the second counter and the output of the 
second n-digit ADC is the output of the second 
television signal. 

The matter of the invention consists of the fact 
that during the digital transmission of several, for 
example of two TV programs in one common 
digital flow, the scrambling of digital signal is 
produced by means of alternation and inversion 
according to the particular rule of statistically 
independent digit sequences which are obtained 
from the outputs of ADC and referring to the 
different TV programs. The necessity to use 
pseudorandom sequence generators during the 
transmission and receiving is no longer relevant. 
The synchronization of the receiving sequent to the 
parallel code converter and of commutators of digit 
sequences is realized at the expense of exposure and 
analysis on the reception of digital signals of evency 
control and digital signal of the sound, each 
represented in the direct and inverse mode, and 
dislocated at the particular positions of common 
digital flow, by this interference immunity is 
increased, the time of entry in synchronization is 
reduced and functional capacity are increased. 



Any other known technical solution with the 
signs similar to the signs which differ the applied 
technical solution from prototype during the search 
was exposed, so applied technical solution possess 
considerable distinctions. 

On the fig.l the structure scheme of the 
transmitting side of the digital transmission system 
and receiving of the television signals is presented. 
On the fig.2 - the structure scheme of the receiving 
side and receiving of television signals. On the fig.3 
- the structure scheme of the counter 42. 

The system of the digital transmission and 
receiving of television signals contains on the 
transmission of bus land 2 of input TV signal, the 
first 3 and the second 4 ADC, the master clock 5, 
the counting trigger 6, n odd commutators 7, n even 
commutators 8, n components NOT 9, the 
summator 10 in absolute value of two, (n+l)-th 
component NOT 1 1, (n+2)-th component NOT 12, 
the parallel to sequent code converter 13, the bus 14 
of the input digital signal, the bus 15 of input of 
communication line, the bus 16 of out put of 
communication line, the sequent to parallel code 
converter 17, n components NOT 18, n odd 
commutators 19, n even commutators 20, the first 
21 and the second 22 ADC, the bus 23 and 24 of 
output TV signals, clock rate selector 25, first 
element AND 26, the frequency devider 27, the 



counting trigger 28, the second summator 29 in 
absolute value of two, the third counter 30, the 
second counter 31, the first summator 32 in absolute 
value of two, the third summator 33 in absolute 
value of two, the first integrator 34, the second 
integrator 35, the first comparator 36, the second 
comparator 37, the fourth summator 38 in absolute 
value of two, the component AND 39, the second 
component AND 40, the third component AND 41, 
the first counter 42, the bus of operable condition of 
canal signal 43, the bus 44 of output digital signal, 
d-trigger 45, the counter 44 consists of the first 46 
and the second 47 frequency dividers, decoder 48, 
two components OR 49 and 50, the component 
AND 51 the component NOT 52. 

The R-S trigger 53. The bus 1 of the input TV- 
signal is connected with input of the first n-digit 
analog-digital converter (ADC) 3, and the bus 2 - 
of the second n-digit analog-digital converter 4. 
The output of every digit of the first ADC 3, from 
the first in direct order, is connected to the first 
input of the correspondent commutator 7 and the 
second input of the next commutator 8. The output 
of every digit of the second ADC 4, from the next n- 
th is connected in reverse order with the second 
input of the correspondent commutator 7 and the 
first input of the next commutator 8. The outputs of 
all odd commutators 7 are connected to the first n- 
inputs of the summator 10 in absolute value of two 



and to the odd inputs (2n+4) of the digit converter 
of parallel code to sequent 13. The outputs of every 
even commutators 8 are connected by the 
correspondent components 9 NOT to the second n- 
outputs of the summator 10 in absolute value of two 
and to the even inputs (2n+4) of the digit parallel to 
sequent converter 13. The inputs (n - 1), n, (2n+3), 
(2n+4) of the converter 13 are omitted. The output 
of the master clock 5 is connected with controlling 
inputs of the first 3 and the second 4 ADC and by 
the counting trigger 6 with controlling inputs of all 
commutators 7 and 8 and (2n+l)-th input of 
summator 10 in the absolute of two, the output of 
which is connected with (n - l)-th input of 
converter 13 directly, and with the n-th input by (n - 
l)th element NOT 1 1. The bus 14 of the input 
digital signal is connected with (2n+3 ) input of the 
converter 13 directly and with (2n+4)-th by the 
(n+2)th element NOT 12. The output of the 
converter 13 is connected with bus 15 of the input 
of communication canal, and controlling input - 
with the second of master clock 5. The bus 16 of the 
output communication canal with the input of the 
sequent to parallel code converter 17, and by the 
clock rate extractor 25, and the first component 
AND 26 - with the first controlling input of 
converter 17, the second controlling input of which 
is connected by the frequency divider 27 with the 
second output of selector 25 of clock rate and input 



of the first counter 42, directly - with input of 
counting trigger 28, of the second counter 3 1 with 
controlling inputs of the first 21 and of the second 

22 ADC, outputs of which are connected to 
correspondent buses 23 and 24 of the output TV- 
signal. The output of counting trigger is connected 
with controlling inputs of all comparators 19 and 
20, and by the second summator 29 in absolute 
value of two and the third counter 30, the second 
input of which is connected with output of the 
second counter 31, is connected with the second 
input of the counting trigger 28 and the bus 43 of 
the signal operable condition of the canal, 2n 
outputs of (2n+4)th digit converter 17 except n, (n - 
1), (2n+3) and (2n+4) outputs are connected with 
the inputs of correspondent commutators 19 and 20, 
and the odd outputs - with the first input of 
correspondent commutator 19 and the second input 
of the next commutator 20, and the even outputs - 
by correspondent component NOT 18, with the 
second input of the corresponding commutator 19 
and with the first input of the next commutator 20, 
the outputs of the odd commutators 19 are 
connected in the direct order the n inputs of the first 
ADC 21, the output of which is connected with bus 

23 of the output signal, and to the first n inputs of 
the second summator 29 in absolute value of two. 
The outputs of even commutators 20 are connected 
in reverse order to the inputs of the second ADC 22, 



the output of which is connected with the bus 24 of 
the output signal and to the second n inputs of the 
second summator 29 in absolute value of two. The 
output of the (n - 1) converter 17 is connected with 
the input (2n +2) of the second summator 29 in 
absolute value of two and with the first input of the 
first summator 32 in absolute value of two, the 
second input of which is connected with the n-th 
output of the converter 17, (2n +3)th and (2n + 4)th 
outputs are of which are connected by the third 
summator 33 in absolute value of two, the second 
integrator 35, the second comparator 37 are 
connected with the second input of the fourth 
summator 38 in absolute value of two, the first input 
of which is connected by the first comparator 36, 
the first integrator 34 is connected with the output 
of the first summator 32 in absolute value of two. 
The output of the fourth summator 38 in absolute 
value of two as connected by the second 40 and the 
third 41 components AND respectively with the 
second and the third inputs of the first counter 42, 
the fourth input of which by the component OR 39 
is connected respectively with the second inputs of 
the second 40 and the third 41 components AND 
and by the first and the second inputsof the fourth 
summator 38 in absolute value of two, and (2n + 
3)th input of the converter 17 is connected with the 
bus 44 of the outputs digital signal. 
The device functions in such way. 



The first television signal is transmitted on the 
bus 1 of the input signal, the second TV-signal is 
transmitted on the bus 2 of the input signal. These 
TV-signals are submitted to the analog-digital 
conversion to the digital n-digit code in the first 
ADC 3 and the second ADC 4, for example n-8. 
Further, the signal from the output of the first digit 
of the first ADC 3 is transmitted on the first input of 
the first of odd comparators 7 and on the second 
input of the first of even commutators 8, signal from 
output of n-th ( example 8th) digit of the second 
ADC 4 is transmitted on the second input of the first 
of odd commutators 7 and the first input of the first 
of even commutators 8. The signal from the output 
the second digit of the first ADC 3 is transmitted on 
the first input of the second of odd commutators 7 
and the second input of the second of even 
commutators 8, and the signal from output (n - l)th 
(for example 7 th ) of the digit of the second ADC 4 is 
transmitted on the second input of the second of odd 
commutators 7 and on the first input of the second 
of the even commutators 8, etc. Finally, the signal 
from the output of n-th (for example 8 th ) digit of the 
first ADC 3 is transmitted on the first input of the n- 
th (for example 8 th ) of the odd commutators 7 and 
second input of n-th (for example 8 th ) of the even 
commutators 8, the signal from the output of the 
first digit of the second ADC 4 is transmited on the 
second input of the last n-th of odd commutators 7 



and the first input of the last n-th of the even 
commutators 8. 

The signal of the clock rate from master clock 
5 comes on the controlling inputs of ADC 3 and 4, 
determining the frequency of time sampling of the 
TV-signal and consequently, the frequency of the 
parallel code formation on the outputs of the both 
ADC. The signal from output of generators 5 by the 
counting trigger 6 with frequency divided by two is 
transmitted on the controlling inputs of all odd 7 
and even 8 comparators. Thus, every, for example 
even tact to the output o the odd commutators 7, 
passes the digit of first ADC 3 from the first to the 
n-th, and on the output of even commutators 8 the 
digits of the second ADC 4 from the n-th to the first, 
and every odd commutator 7 passes the digits of the 
second ADC 4 from n-th to the first, on the output 
of the even commutators 8 the digits of the first 
ADC 3 from the first to the n-th. This signals comes 
to the odd inputs of the parallel to sequent code 
converter 13 from the outputs of odd commutators 7 
directly, and on the even inputs - from the outputs 
of even commutators 8 by the corresponding 
components NOT 9. The inputs (n - 1), n, (2n + 3), 
(2n + 4) of converter 13 are omitted. The procedure 
of connection of ADC 3 digits (al / an ) and ADC 4 
(bl / bn) is shown for the n-8 in the table 1, sign al 
signifies the digit's inversion. 



Thus, during the conversion to the sequent 
code leading, the most correlated digits (for 
example al, a2), of one ADC will be alternated with 
minor, the least correlated digits (for example b8, 
b7) of other ADC, which gives the effect of 
scrambling of common digital flow, if take into 
account the statistic independence of digit sequence 
on the outputs of different ADC. The inversion of 
digits and the change of the sequence from tact to 
tact (table 1) enables to suppress the effect from the 
strong intercomponent correlation connections in 
the signal of image and to avoid the long sequence 
of one and zero. In the common digital flow in 
absence of TV-signal on the inputs ADC 3 and 4. 

The digital signals from all the inputs of 
converter 13, shown in table 1, are transmitted to 
the 2n-inputs of the summator 10 in absolute value 
of two to form the evency control signal. Besides, 
to the (2n+l) input of the summator 10 the signal 
from the output of the counting trigger 6 is 
transmitted for the further extraction of it from the 
evency control signal on the reception for the 
synchronization of functioning of commutators 7, 8 
on the transmission and 19, 20 on the reception. 

The evency control signal from the output of 
the summator 10 is transmitted in the direct order on 
the (n - 1) input, and in the inversion order - by the 
component NOT 1 1 to the n-th input of converter. 
Coming to the input bus 14 the digital signal for 



example, the digital signal of sound, is transmitted 
in direct order to (2n+3) input, and in inverse order 
by the component NOT 12 to the (2n+4) input of 
converter 13. This signals preserve the balance of 
the common digital flow, because they are entered 
in direct and inverse order, and they also provide the 
efficient cycle synchronization of the receiving 
sequent to parallel code converter 17. The common 
digital flow CDF comes to the bus 15 of the input of 
communication canal. 

From the bus 16 of the output of 
communication flow CDF comes to the inputs of 
sequent to parallel code converter 17 and extractor 
25 of clock rate CDF. From the output of the 
selector 25 by the frequency divider 27 the signal 
comes to the inputs of converter 17, of counting 
trigger 28, the first and the second DAC and the 
counter 31 of control interval. The frequency of 
signal on the output of the divider 27 is equal to the 
frequency of temporal digitization of the TV-signal 
in the ADC 3 and 4 on the transmitting side. The 
signal from the output of the counting trigger 28, 
with the frequency equal to the frequency of 
digitization divided by two, comes to the controlling 
inputs of all odd 19 and even 20 comparators. 
During the synchronous operation of converters 13 
and 17 on the outputs of converter 17 the digital 
signals are forming in correspondence with the 
table, i.e. in the same way as on the inputs of 



converter 13. Then the signal from the first output 
of converter 17 is transmitted to the first input of the 
first of odd commutators 19, and the second input of 
the first of the even commutators 20. The signal 
from the second output of converter 17 is 
transmitted by the correspondent component NOT 
1 8 to the second input of the first from odd 
commutators 19 and the first input of the first from 
even commutators 20 etc. The signal from the 
(2n+l) output of converter 17 is transmitted to the 
first input of the last n-th of even commutators 20, 
and the signal from (2n+2)-th output of converter 17 
is transmitted by the correspondent component NOT 
1 8 to the second input of the last of odd 
commutators 19 and to the first input of the last of 
even commutators 20 during the synchronous 
operation of the counting triggers 28 and 6 digit 
sequence al / an are connected to the correspondent 
inputs of the DAC 21, and bl / bn of the second 
DAC 22. In the DAC 21 and 22 the restore of the 
first and the second TV signal is kept. 

Let's examine the work of chains of 
synchronization of the receiving converter 17 from 
the parallel code to the sequent. The evency control 
signal at the synchronous operation of converters 13 
and 17 with (n - l)th and n-th of the converter 17 
outputs, represented respectively in the direct and 
inverse form, comes to the inputs of the first 
summator 32 in absolute value of two, from the 



j 



output of which logical" 1" comes to the first 
integrator 34 and further to the comparator (because 
at the inputs of the summator 32 there are always 
mutually inverse sendings). On the output of the 
integrator there is a forming of maximal voltage U 
max U bound, where U bound is the bound of the 
first comparator 36 on the output of which logic "1" 
is formed. Similarly the digital signal of sound with 
(2n+3) and (2n+4) outputs of converter 17 is 
transmitted respectively in the direct and inverse 
form, and comes to the third summator 33 in 
absolute value of two, further, as for the signal for 
the evency control by the second integrator 35 to the 
second comparator 37 on the output of which the 
logic "1" is formed. The signals of the outputs of 
comparator 36 and 37 by the fourth summator 38 in 
absolute value of two (on the output of which there 
is the logic "0") come to the first inputs of 
components AND 40 and 41 prohibiting the pass of 
logic "1" from the outputs of comparators 36 and 
37, respectively to the second and the third 
controlling inputs of the first counter 42 to the 
fourth controlling input of which, prohibiting the 
operation of counter 42, pass the logic "1" from the 
output of comparator OR, inputs of which are 
connected with the outputs of the first 36 and the 
second 37 comparator. Logic "1" from the output of 
the counter 42 comes to the first input of the first 
component OR permitting the pass via it of the 



controlling signal with the frequency of common 
digital flow from the output of the extractor 25 of 
that frequency to the first input of converter 17, 
providing by this the continuation of its 
synchronous operation. The gating of the output 
(2n+4) digit parallel code is provided by the 
controlling signal from the output of the frequency 
divider 27. 

During the odd operation of the converter 17 of 
the code to n-1, n, 2n+3, 2n+4 of its outputs there 
are no paraphrase evency control signal and digital 
signal of sound, on the outputs of the first 36 and 
the second 37 comparators and the fourth summator 
38 in absolute value of two logic "0" are formed. In 
this case to the second, third and fourth outputs of 
control of the counter 42 logic "0" are transmitted, 
which provides its crossover to the frequency 
division mode. At that on the output of the counter 
42 periodically (the period is determined by count- 
down ratio and is connected with the constant of 
time of integrators 34 and 35) the impulse duration 
of the tact of the common flow is formed, which 
prohibits the pass of the next impulse from the 
output of the clock rate selector 25 by the 
component AND 26, to the first controlling input of 
converter 17. Thus, the shift of digit sequence on 
the outputs of converter 17 is realized. This 
procedure (the shift and analysis by the components 
32-38) repeats several times until at least at the one 



from the couple of outputs: (n-1), n, or (2n+3), 
(2n+4) until the paraphrase signal would occur. 
Then, for example the paraphrase digital signal of 
the sound is detected on the outputs (n-1), by n- 
chain the first summator 32, the first integrator 34, 
the first comparator 36, on the outputs (2n+3), 
(2n+4) the paraphrase signal is not detected by the 
chain of similar components 33, 35, 37. In that case 
on the output of the summator 38 in absolute value 
of two the logic "1" is formed (on the output of the 
comparator 36-"l", and of comparator 37 - "0"), 
on the second and the fourth input of the counter 42 
logic "1" and on the third logic "0". Then counter 
42 forms on its output the impulse by the duration 
of K tacts of the common digital flow, prohibiting 
the pass of the correspondent impulse quantity from 
the output of the clock rate selector 25 by the 
component AND 26, to the converter 17.in that way 
the shift of digit sequences is realized on the outputs 
of the converter until the detection of both 
paraphrase signals respectively on the outputs 
(2n+3), (2n+4), (n-1), n, what means the end of the 
synchronism search. If, for example, the paraphrase 
digital signal of evency control is detected on the 
outputs (2n+3), (2n+4), then on the outputs (n-1), n 
the paraphrase signal is not detected. In the previous 
and in the given case it is connected with purposive 
asymmetrical dislocation of digits with paraphrase 
signals relatively to the beginning and the end of 



(2n+4) digit code group. In the last case the 
procedure of synchronism search is similar, but 
during the search logic "1" are forming on the third 
and the fourth inputs of counter 42, and on its 
second input - "0". On its output the impulse by the 
duration of I tacts of common signal is formed. In 
the previous case K, for example, is equal n+4 and 
in the second case I is equal to n. In this way the 
accelerated search of synchronism of converter 17 is 
realized. 

Let's examine the operation of synchronization 
circuits of the counting trigger 28. The signals from 
the outputs of all 2n commutators 19 and 20, and 
from the output of the counting trigger 28 are 
transmitted to the inputs of the second summator 29 
in absolute value of two. Moreover on the (2n+2) 
input of the summator 29, the evency signal is 
transmitted, formed on the transmission by the 
summator 10 in absolute value of two. During the 
synchronous operation of the counting triggers 6 
and 28 and at the absence of errors of common 
digital signal transmission on the output of the 
summator 29 the logical "0" is formed. Input of the 
summator 29 is connected with input of the 
accumulator 30 counter, in which the accumulation 
of errors of transmission during determined interval 
is realized, which determined by the second counter 
3 1 of the interval control, on the input of which the 
signal with the frequency of the parallel code 



sequence on the inputs of DAC 21 and 22 is 
transmitted. For example, accumulation 8/10 
impulse of errors during 5 000 tact intervals of the 
parallel code will mean the decrease of credulity of 
transmission to the signification 10 and lower. 
Intended that the most probably injury of only one 
digit of the 20 digit parallel code. During the 
asynchronous operation of the counting trigger 28 
occur continuous flow of errors - logical "1" on the 
output of the summator 29 and counter 30 is filling 
by impulses of tact signal rapidly, from the 
frequency divider 27. On the output of the counter 
30 logical "1" is forming, which is proceeding to the 
input of the D-trigger 45 and to the second 
controlling input of the counting trigger 28, 
providing a switching by front 0 - 1 to the reverse 
state. By next impulse over main first input, trigger 
28 is restoring to the same state of beginning of the 
previous main tact, and occur changing of phase in 
operation of the trigger 28 and it enters to the 
synchronism with the trigger 6 on the transmission. 
Under an inadmissible decrease of authenticity of 
the transmission of the common digital data flow 
the counter-accumulator 30 will be filling on every 
interval of control and by setting it to zero state by 
an impulse of the counter 31 of the interval of 
control, by the front 1 to 0 will occur periodical 
change of the phase of operation of the counting 
trigger 28. But this process will stop when the 



authenticity of the transmission will become higher 
then the bound, for example, 10" 4 . In the D-trigger 
45 the impulse of the counter 31 realize record of 
the state of the counter 30 in the end of the interval 
of control. Thus, on the input of the D-trigger 45 the 
signal of the technical operable condition of the 
canal (STOCC) is formed, which is applied to the 
output bus 43. Under an inadmissible decrease of 
authenticity of the transmission of the digital signal 
on this bus logical "1" remains until clear a fault. 

Operation of the counter 42 (fig. 3). 

Signal of the clock rate of the group digital 
flow entering to the first input of the counter 42, 
enters to the inputs of its first 46 and second 47 
frequency divider and via the component AND 51, 
the first component AND 49 to the R-S-trigger 53, 
the second input of which is connected with the 
output of the first divider 46, and the output is the 
output of the counter 42. Second, third, fourth 
inputs of counter 42 are respectively the first, 
second and third inputs of its decoder 48, the first 
input of which is connected with input of setting "0" 
of the first divider 46 and R-S-trigger 53, the second 
output of the component AND and via the second 
component OR 50, the second input of which via 
the component NOT 52 is connected with the output 
of the first divider 46 with the input of setting "0" of 
the divider 47, the input of which is connected with 
the third output of the decoder 48, and the output is 



connected with the second input of the first 
component OR 49. The decoder 48 operates 
according to the table 2. 

At entry of the first combination of signals 
(table 2) to the inputs of the decoder 48 operation of 
the counter 42 is disabled, because on the first and 
the second outputs of the decoder 48 is forming 
logical "1" and settles the first 46 and the second 47 
dividers, and R-S-trigger 53 to zero state. State of 
the third output of the decoder 48 can be any. At 
entry of the second combination of signals to the 
inputs of the decoder 48 operation of the first 
divider 46 and the R-S-trigger 53 (logical "0" on the 
first output of the decoder) is permitted and the 
operation of the second divider 47 (logical "1" on 
the second output of the decoder) is prohibited. The 
state of the third output of the decoder 48 can be 
any. In this mode after determined quantity of tacts 
of input signal, determined by the coefficient of 
division of the first divider 46, on its output 
difference 0 to 1 is forming, by which R-S-trigger 
53 is switching to the state "1". Over period of the 
input signal, via the component AND 5 1 and the 
first component OR 49 difference 0 to 1 provides 
reverse switching R-S-trigger 53. Thus, the impulse 
of duration of tact of group digital flow is formed. 

At entry of the third combination of signals to 
the input of decoder 48 the operation of the first 46 
and the second 47 dividers is permitted, and the 



passage of the input signal via the component AND 
to the input of the first component OR (on the first 
and second outputs of decoder logical "0") is 
prohibited. The second divider 47 is set to the 
coefficient of division K (on the third output of the 
decoder logical "0"). Like in previous case of the 
difference 0 to 1 from the first divider the R-S- 
trigger 53 is switching to the state "1". After that 
difference the second divider 47 starts to operate 
and reverse switching of the R-S-trigger 53 realizes 
after K tacts of the input signal by difference 0 to 1 
from the output of the second divider 47 via the first 
component OR 49. Thus, impulse of duration of K 
tacts of group flow is forming. At entry of the fourth 
combination of signals to the input of decoder 48 
the counter 42 operates like in the previous case. 
But impulse of duration of I tacts of group flow is 
forming, that is determined by the logical "1" on the 
third output of the decoder. 

Thus, in the proposed device interference 
immunity of the transmission is raised at the 
expense of exclusion from the structure of the 
transmitting and the receiving sides of parts of the 
pseudo-random sequence generator and of special 
cyclogram synchrosendings, necessary for the 
separation during receiving of digital signals of 
different television canals. There are on the adjacent 
positions in group digital flow bits of digit different 
weight from different ADC. The synchronization of 



the process of scrambling during the transmission 
and descrambling during receiving is realized at the 
expense of use of the evency control signal, which 
is transmitted in direct and inverse form as part of 
the group digital flow. Simultaneously this signal 
and the digital sound signal which is transmitted in 
direct and inverse form are used for synchronization 
of receiving side of the system during conversion of 
the sequent to parallel code. During this the 
algorithm of accelerated search of the synchronism 
at the expense of location of this signals on 
determined positions of the group digital signal, this 
signals does not violate balance of the group digital 
signal, achieved by the scrambling and provide 
development of the function capabilities of the 
system. 

The technicoeconomic effect of the proposed 
system in comparison with basic object is connected 
with the possibility of increasing the number of TV- 
canals over digital transmission, for example, via 
fiber-optics linear highways, of the group digital 
flow without use of special codes, necessary for 
balancing (stabilization of steady component ) of 
digital signal and reducing to the increasing of the 
group flow speed. 

The system is on the stage of a constructive 
prototypes producing. 



The formula of the invention. 

THE SYSTEM OF TRANSMISSION AND 
RECEIVING OF TELEVISION SIGNALS, 
contains on the transmitting side the first n-digit 
analog-digital converter (ADC), the input of which 
is the input of the first television signal, and output 
of the first digit is connected over the first input of 
the first commutator with the first input of the 
parallel to sequent code converter, the output of 
which is the output of the transmitting side, on the 
receiving side the system contains the sequent to 
parallel code converter, signal input of which is the 
input of the receiving side, and the output is 
connected over the first input of the first 
commutator with the first input of the first digital- 
analog converter (DAC), the output of which is the 
output of the first television signal, the first 
component AND, sequentially connected the first 
summator in absolute value of two, the first 
integrator and the first comparator, the second 
summator in absolute value of two and sequentially 
connected the third summator in absolute value of 
two, the second integrator and the second 
comparator, is differing by that with the aim of 
increasing interference immunity and extension of 
the functional potential, on the transmitting side are 
embed the second n-digit ADC, the input of which 
is the input of the second television signal, (2n-l) 
commutators, (n+2) components NOT, the master 



clock, the counting trigger and the summator in 
absolute value of two, the first output of the first 
ADC is connected with the second output of the 
second commutator, every output of the first ADC, 
from the second are connected respectively with the 
first input of the corresponding odd and with the 
second input of the corresponding even 
commutator, and every output of the second ADC, 
from n-th in reverse order is connected with the 
second input of the corresponding odd and with the 
first input of the corresponding even commutator, 
controlling inputs of which are connected with the 
corresponding input of the summator in absolute 
value of two and with the output of the counting 
trigger, the input of which is connected with clock 
inputs of the first and the second ADC and with 
output of the master clock, the second output of 
which is connected with the clock input of the 
parallel to sequent code converter, n- first input 
signals is connected with n-first signal inputs of the 
summator in absolute value of two and with outputs 
of the corresponding odd commutators, outputs of 
the even commutators are connected with with 
inputs of first n-components NOT, the outputs of 
which are connected with the second signal n-inputs 
of the parallel to sequent code converter, the first 
and the second controlling inputs of which are 
connected respectively with the output of the 
summator in absolute value of two directly via 



(n+l)-th component NOT, the third controlling 
input is the input of the digital signaland is 
connected with (n+2)-th component NOT, output of 
which is connected with the fourth controlling input 
of the parallel to sequent code converter, and on the 
receiving side are embedded the second n-digit 
DAC (2n-l) commutator, n-components NOT, the 
fourth summator in absolute value of two, the first 
and the second inputs of which are connected with 
outputs of the first and the second comparators, the 
clock selector, input of which is connected with the 
first input of the sequent to parallel code converter, 
the first, second and third counters, the frequency 
divider, input of which is connected with the first 
input of the first counter and with the first output of 
the clock selector, counting trigger, the output of 
which is connected with the first controlling input of 
the second summator in absolute value of two and 
with the controlling inputs of every commutator, the 
D-trigger, the input of which is connected with the 
first input of the counting trigger and with the 
output of the third counter, and the output is the 
output of the canal operable condition signal, the 
second and the third components AND, the outputs 
of which are connected respectively with the second 
and the third inputs of the first counter, and the 
component OR, the first and the second inputs of 
which are connected with corresponding inputs of 
the fourth summator in absolute value of two, and 



the output is connected with the fourth input of the 
first counter, the output of which is connected with 
the first input of the first counter, the output of 
which is connected with the first input of the first 
component AND, the second input of which is 
connected with the second output of the clock 
selector, the second input of the parallel to sequent 
code converter is connected with the output of the 
first component AND, and the third input is 
connected with the second input of the counting 
trigger by the inputs of the second and the third 
counters, by the clock inputs of the first and the 
second n-digit DACs and by the output of the 
frequency divider, the first output of the sequent to 
parallel code converter is connected with the second 
input of the second commutator, the first input of 
which is connected with the second input of the first 
commutator and with the output of the first 
component NOT, every odd output of the sequent to 
parallel code converter, from the third till (2n-l)-th, 
are connected with the first input of corresponding 
even and with the second input of odd commutator, 
from the third, every even input of the sequent to 
parallel code converter are connected with input of 
every component NOT, the output of every 
component NOT, from the second, is connected 
with the second input of corresponding odd and 
with the first input of corresponding even 
commutator, (2n+l)-th output of the sequent to 



parallel code converter is connected respectively 
with the first input of the first summator in absolute 
value of two, and with the second input of the 
second summator in absolute value of two, (2n+2)- 
th output is connected with the second output of the 
first summator in absolute value of two, (2n+3)-th 
output is connected with the first output of the third 
summator in absolute value of two and it is the 
output of the digital signal, (2n+4)-th output is 
connected with the second output of the third 
summator in the absolute value of two, the first and 
the second outputs of the second component AND, 
are connected respectively with the first input and 
output of the fourth summator in absolute value of 
two, which is connected with the first input of the 
third component AND, the second input of which is 
connected with the second input of the fourth 
summator in absolute value of two, the output of 
every odd commutator, from the third are connected 
with (n-l)-th signal inputs of the first n-digit DAC 
and n-first signal inputs of the second summator in 
absolute value of two, n-second signal inputs of 
which are connected with n-inputs of the second n- 
digit DAC and outputs respectively of every even 
commutator, from (n-1), the output of the second 
summator in absolute value of two is connected 
with the second input of the third counter, the third 
input of which is connected with the output of the 



second counter, and the output of the second n-digit 
DAC is the output of the second television signal. 
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renepaTop. cmsthum Tpwrrep, n HeneTHUx KOMMyia- 
TOpOR n MeTHbix KOMMyraTopoo. n+2 wCMemoB HE. 
cyMMaiop no MoAynio wa, npeo6pa30BOTenb na- 
pannenbHorp koab b nocneAOBaienbHwii koa, uiMKy 
axOAHoro UM(J)poBoro otrnana, uwNy. bwxoab iw- 

HUM 8 Ha npweMHOM CTOpOHe- UMHX BUXOAB 

!Mma cofl3M 16, npeo6pa30BaTenb nocneAOBarenb- 
Horo KOAa b napannenbMbai 17, n sneMewTOB HE 
1a n HeneTMbix KOMNiyiaTopoB 19n n MeTHbix kou- 
MyraTopoa 20a ABa umfepoawanoroBwx npeoSpa- 
aoBaieiw 2122. abb uimhu bwxoahwx TeneBMJMOH- 
Hbix cwrHanoo 2324,ceneKTop taiaoooR sacTOtbi 25. 
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C4etHbM Tpurrcp 28. Meiwpe pyMMaropa no moav- 
nx> 29. 32; 33. 38. TpM CMemuxa 30. 31. 42. ABa 
MHTerpaTbpa 34; 35. A3* KOMnapaTOpa 3ft 37. 
aneMeHT WW 38. uiMHy cwrHana TexHwecKoR hc- 
npaBHOcfn xaHana 43 m uMiy bwxoahopo umfcpo- 
noro CHfHana . H306peTeHne nqsBOiweT noawcwTb 
; rioMexoycToifWBOCTb w. pacuiMpwb $yHKUMOi«anb- 
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l/l306pCTCHHC OTHOCMTCJ1 K TCXMMKC U*4>" 
POBMX CUCTCM ncpeA^MH CMrH3/>00 TC/1 CD 
AGHUfl M MOMCOT OblTb M C n Oil b 3 0 D 0 H O D 
CMCTfiM^X CUH3M C MMny/tbCMO-KOAOBOft MO" 

HawccTen cnoco6 ncpcAann auomhhux 
CMi'Maioo no MmuiiuePi Mnpt? A^yx Kana/iOB. d 
coCTao ycTpoAcrud. pea/inayioiucro xoTopufl. 

DXOAAT My/lbTMriAGKCOp, CKpGM6jiep,' CXCM3 

BnoHMOro KOAnpooannn. reHopaTop KOAa 
npMonaxa na nepGAaMC u AGuw^paTop, AC- 
tcktop KOAa npM3naKa. A<2CxpeM6nep, AG- 
My;ibTnnneKCOp, 

AdHMOO yCTpOftCTOO OT/lMMaCTCil TOM. KTO 

AHMi-ia 6/ioxa cxgm 6/iouuoro xoAwpoaaMMn ^ 

AeKOAHPOD«1ilMn» A/lWTQ/lbHOCTb UMK/ia My/lb" 

xnnyiexcopn m AeMyiiumnnGKCopa. a Taioxc nc- 
Pmoa nCn-CKpOM6/icpa w AecicpeMB/iGpa 

MaxOA^TCfl D nOCTOHMHOM l\C/1OMMC/1OHH0M CO- 
OTHOWGHHH. 

Oahsko d tokom ycTpofiCTue ahji pa3/w- 
• momhh Auyx Kananoo Tpc6yercji ncpeAa'ia cnc- 

LlUa/lblJOft CMHXP0HHc]>0pM0Ul1H ( MlO CHMftaCT 

noMexoycTOfvinDOCTu ncpeAaMw m o^^cktmo- 
HOCTb ncno/ib3onannn xana/ia cnfl3n. a ah* 

CKpGM6/UlpOuaMM)l (/ieCKpCMG/lMpODONhrt) MC- 

no/ibsycrcn renepoTop ncn. mto ycnoxHflor 
ycTpofiCTDO ii Tooce TpeOyei nepeAaMMCMrna- 

/lOO CHHXpOHW3aUMH. 
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l/iaoccriia chctcm3 cnnait co cxpeM6/wpo- 
B3HM6M cwnia/io, u cocrau KOTOpofi uxoa«t 
6/iok nasmTM n roncpaTop nceoAOCiiyMafl- 
hoh noc/icAOoaTenbiiocTvi na ncpcAOMe w 
npncMe. 

B cmctomg cKpcM5/inponamie ocymccxo- 
nncTcn ricpGMGiuwBaHMGM no KD03ncnysoMHO- 
My 3dK0Hy ADOHMHbix KOAOubix KOM6miann& 
ncxOAHOro nncl>opM3L\viOHHoro cwrnana. tgm 
caMUM.AOCTdraeTcn nepGMQLiJWDaHvin 6e3.nc- 
no;ib3OD0iivin cncuwa/ibHoro CKpcMOncpa, 
npuooAimero k pasMHOxcenmo oiuuBox.. bos- 
iinKaiouiHX u KdHaiie, Oahsko Tpe6ycTC» nopo- 
Afwa cncuvta/ibMwx cnrnanou cvtHxpoMM3auni/i 
m ne pciuaoTCA aonpoc CKpCMG/inpouaunn, 
nopoAa^w m pa3Ae/JeHMfl na npnoMG cwrHar 
/lOB iiecKOJibRMX KOMa/ioo. KpoMC Toro, npw- 

MCllHTG/lbHO K UM^pODOMy TC/)C0M3MOHMOMy 

cnrna/iy mojkmo ynpocTiin, onropwiM paa- 

MGUJHD3HUfl 3ft CMOT HC nO/1 b3OD0MMH CTflTM*' 
CTMMCCKWX CUOftCTB UW<J>pODOrO TB-CMTMa- 

/ia. 

nporoTunoM jib/wctc* cwctgmo nepeAQW 
h npneMa cwrnnnoo M3o6pa>KeHMn ( coAopxca- 
maa ho nepoAaiomcA cropone aHa/ioro-uM(t>* 
poDOfi npoo6pa30DaTenb. dxoa xoioporo 
CO0AMH0H c ujviHOft oxoAnoro cnrH3/ia, a BUXO- 
AU *iDpoa KOMMyTaTOp m npeo6pa3onaTc/ib na- 
panno/ibHOro xoAa - a nocneAopaTenuMW* co 



oxoaom xanana cowan. Buxom tciicpaTopa 
nccoAOCnyMa^HO^ noc/ioAOuaTe/ibnocTH hoa* 

tOllOMCM K ynpaO/lHlOLUCMy UXOAy KOMMyTdTO- 

pa. Ha npneMHOrt cxopoHe. mmootch 
npco6pa30BaTO/ib noc/ieAOuaio/ibHoro koas o 
riapa/ine/ibHUM, dxoa xoToporo cooahhgh c 
nuxoAOM xana/ia coflan, a duxoau Mopca uyo» 
poPi KOMMyTaTop m UM^poaHa/ioroubiA npeo6- 
paaonaTC/ib coeAnnenu c iumhoA DuxoA"oro 
CMrna/ia, duxoa OTOporo renoparopa nccBAO- 

C/iyMaPtMOPl nOC/lGAOBdTG/lbHOCTM COeAMHOH c 

ynpan/iRfouuiM oxoaom OTOporo KOMMyxaiopa, 

DUXOAtJ KOTOporO COGAMHCHU COOTDeTCTBOH- 

mo c ncpBWMM bxoaomh cyMMaTopofl no MOAY* 
/no Aoa n oxoasmm saomohtob aaAOp^cxM, 

UblXOAbl KOTOPbtX nOAKiHOHGllbl K UTOpWM BXO- 

AOM cyMMaTopoD no MOAy/i>o Aoa. duxoau xo- 

TOPUX Mepe3 C00TD6TCTUyiOU4^O MHTerpaTopu 

cooA^MGiibi c BxoAdMM KOMnapaxopoo, owxo- 

AM KOTOpUX nOAXillOMGHbl K BXOA&M 3/lCMGHTa 

H, DUXOA KOTOpOrO COGA^HeH c ynpaD/ipiouiMM 
qxoaom uToporo roHGpaTo'pa ncGBAocnyMaw- 
ho^i noc/iCAOBaTG/tbiioCT^i. KpoMC Toro, mmo- 
K}TC5i n ocne ao Barenb mo cooamhohhuc 
AOnoniiMTC/ibHbie cyMMatop no Mowy/no Aoa,, 
uNTcrpaTop w KOMnapaTop, np^meM uxoaw ao- 
no/iH^TG/ibnoro cyMMOTopa no MOAy-nto abo 

COOA^HGHM C nepBbiM M I1OC/10AHMM BtJXO' 

A3mm npeo0pa3uuaTO/iM nocneAOuoTe/ibHo- 
ro KOAa o napa/i/ienbH^uvi, a duxoa 
Aono/iimte/ibhoro KOMnapoTopa coeAMHen 
c cooTuercToyioiuuM bxoaom npeo6pa30aa- 
Te/ifl noc/iGAOB3TQ/tbHoro KOAa d napa/inGnu- 

TaxviM o6pa30M, noobiiuaeTCH noMexo- 
ycTOMMUDOCTb cucTeMbt m tomhoctm nepcAaMwi ' 
MaoBpaxeHiiB, nocxo/ibxy MCxnio^aeTca hgo6- 
xoAHMOCTb nepeAQMn cneuuanbwux cny>xe6- 
hi>ix nocbi/iox a/ist no/iefi oGccncMCHMn . 

UMK/IODOM CV»HXpOMV13aUVIli npUGMHOfl MdCTU 

cncTeMbi: xax & HdCTM npeoSpasooaTGMfl no- 
cneAOuaTGAbHoro koao d napa/ina/ibubift, tok m 
KOMMyToropa, poa/wayiouiero bmgctq c tchg- 
paTOpOM ncG&AocnyMaftitoft nocneAoaatenb- 
mocth 4>yMKUMio AecKpCM6/iepo uu<t>pOBoro 
cvirMa/ia n3o6pa>xeHMA. Kpomg toi o, ckpgm6- 
/lwpouaMwie ocymecTD/iMOTCfl nyTeM m3mohg- 
hhh noawuvipi paapflAOD & npeAenax ko add oft 
rpynnbi no nceaAOCAywaAHOMy 3aKony nnti ny- 
TeM hwx/iuhockom ncpecraHOUKM paapAAoa, 

nO3T0My MCKHIOMaeTCR paSMHOMCGHMO oujh6ok 

npvi nepcAa^e no xaHOiiy copsm kbk sro npo- 
mcxoamt, HanpMMep, npn ncno/ib3ooaMnw ca- 
M0CV)Hxponi43MpyioiAcrocn cxpeM6ncpa 
55 (AGCKpeM6/iepa). 

Oahsko npn KOA^pOQaiiMM n ncpeA&^c o 
cocTaoe cA^Horo rpynnoooro un<t>poooro no- 

TOKa MCCXO/1bKMX % HanpMMCP, ADyX TC/1GDM3M- 

OHiibix nporpdMM. Me peiueHa saAaMd 
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iMioinwwvMO CKpcMO/mpoiinHMu h iiuAeno- 
HMfl o6g*x TB-nporpaMM Oca Mcno/ib30i)3Hnn 
Aono/iHMTenbiiwx cwnianoB uwtnoBoii cnnxpo- 

* rCHOpaTOpOH HCn. MTO CMM)K3eT 

34)^eKTM(iM0CTb n noMCxoyCTOWMHooci b npcA- 

JIOKQMHUX pOUJGHHft, a T9K>Ke MC pCUJGHa 38- 

Aa^a nepeAaMM Aononnmc/ibHOM uwPpobo* 
MH4>opMaunM c coxpaHCHneM cooiActb c6a/ian- 
CMpoeaHMOCTM uMcbpoboro cwrHsna. 
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Ue/lblO M306pCTOHM* flO/lflGTCA nOBWlUO- 

Mvie noMcxoycToftMMBOCiwi npw OAMOOpeMCH- 

MOM pOCUlHpOMMM $y H K H*0 H 3/1 b H U X 

B03Mo*HOCTe* cmctgmu npw un4>pooow nope- 
Aaye m npneMo Mecxo/ibKMX, HanpwMCp Aoyx, 
Te^eoM3noHHwx nporpaMM o oahom rpynno- 

OOM UI44>POOOM nOTOKC. /lOCIWaCTCa 3TO TeM. 

hto u cwCTewy nepe/uw" " npucMa tc/icom3M- 
ohhwx cvirHanoB, coAepxcauiyio ho nepCAaio- 
me* CTOpOHe ~ nepowA n-poapflAHbift 
ana/ioro-uw^poooft npeo6pa30uaTcm* (Alin), 
bxoa KOToporo HOrtfleTC^ uxoaom ncpooro Te- 
neDM3MOHHoro CMrnana, n buxoa ncpooro pa3- 
p*A3 cogavuioh Mepc3 nepouvH bxoa nepooro 
KOMMyTaTopa c nepouM bxoaom npRo6pa3oaa- 
Tonn napa/wie/ibHoro koa3 m noc/ieAOoaTcnb- 
huA, buxoa KOToporo flD/lHOTCn DUXOAOM 
nepeAawiueft ctopohw, a Ha npuCMHOA cropo- 
ne - npeo6pa30aaTC/ib nocnCAonoyenbHoro 
KOAa u napan/ie/tbhbia, cunwwtbHUfi bxoa ko- 
Toporo jiD/meTCP oxoaom npweMMOft CTOPOHW, 
a ewxpA cogamhch sepea ncpowft dxoa nepoo- 
ro KOMMyraropa c nepouM bxoaom nepooro 
UM<t>poaHe/ioroooro npeoGpaaonaTen* (UAfl). 
buxoa KOToporo nonncicn buxoaom ncpooro 
TeneBMSMOMHoro curHana, nepowfl a/ieMenTH. 
noc^eAOBaTe/ibHO cocamhqhhuc nepouft cyM- 
MdTOp no MOAyniO'AQa. nepowft MHierpaTOp m 
nepoufl KOMnapaTop, DTOpoft cyMMaxop no 
moaW"o Aoa vi nocneAOoaTe/ibMO cogamhghhuo 

TPCTMPI CyMMOTOp nO MOAy/HO AB3, UTOpOfl MH~ 

TerpaTOp n DToport xOMnapaTOp, oT/iMMoiomaflCA 

. TCM, MTO. C UG/lblO nODWlUCMMW noMexoyCTO&HM- 
BOCTM ys paCUJMPCHWfl <J>yHKUMOl4anbHWX B03- 

MOXHOcreft. ooeAenu mo nepeAaiowcA 
CTOpOHe - DTOpOA n-p33p«AHbiti AHH, OXOA 
KOTOpOrO »B/lflCTC« BXOAOM OTOpofO TG/1C0H3M- 

oHHOro cumana, (2n-1) xoMMyraTopOB, (n+2) 
ancMeHTOB HE, aaAaKWM* reHepaiop, cneT- 
hu* Tpwrrep w cyMMarop no MOAynio Aoa, nep- 
auft owxOA nepaoro AUn cooauhch c btopum 
bxoaom BToporo KOMMyTaropo. kh>kawm umxoa 
ncpooro Attn. HaMMHOsi co liToporo, coeAwwcn 
c nepowM uxoaom cooTDCTCTnyiomaro homot- 
woro vi btopwm bxoaom cooTnotcToyiomcro 

SOTMOrO KOMMyYOTOpOD. 0 K3>KAWft DUXOA 

uToporo AUn, MaMMHan c n-ro b oSpaTMOM 

nOpflAKe COCA^MOH C OTOpUM BXOAOM COOTBCT- 

CTByioiuero KCMCTHoro m nopowM bxoaom co- 
OToeTCToyK>uiero MeTnorb kommytotopob, 



ynpaunmoavvie oxoa^ KOiopux cocawhohu c 
cooToeicTByiomMM oxoaom cyMMaTopa no mo- 
Ay/i io Aoa m buxoaob cMeiHoro Tpurrepa, oxoa 

KOTOPOTO COCAVIHGH C T3KT00UMM OXOAOMM 

5 nepooro m OToporo AUn h owxoaom 30Aaioii;o- 
ro renepaiopa, stopoft duxoa. KOToporo cbc- . 
Ahiich c TaxTOouM oxoaom npfeo6pa3ooaTe/iH 
napo/i/ie/ibMoro KOAa b nocneAoaaTc/ibHuivi, n- 
nopowx cnrHanbHux bxoaob xoTOporo coeA^- 
10 hohu c n-nopuuMH cUmaAbMbiMH bxoasmm 
cyMMa ropa no moay^»o Aoa m buxoaomm coot- 
uoTCToyioiUMX MeneTHux KOMMyratopOB, m bu* 

XOAW HOTHUX KOMMyTOTOpOB COGAUMGHLJ C 

DxoAaMn nepBbix n-anoMeHTop ME. buxoau 

KOTOpWXCOeAUHGHW C BTOpbJMM CMrna/lbMWMM 

n-Bx0A3MH npeo6pa30oaTen« napa/ine/ibHoro 
xoAa o nocACAODare/iwHuA. nepoww w otopoft 
ynpaDflHiomwe bxoaw KOToporo cocavihcmw 

C0OTBCTCTBGHH0 C 0UXOAOM CyMM3T0p3 nO MO* 

Ay/uo Aoa HenocpCACTOCHHO w Mepea (n+1)-ft 
aneMeHT HE, fpemft ynpaoA»iomvift dxoa «o- ■ 
aagtcm bxoaom uM<t>poooro cwmana m coeAM- 
HOM c (n+2>-M a/ieMenTOM HE, buxoa KOToporo 
coca^hoh c MeTBepTWM ynpaBnnjoiMMM bxo- 
aom npGo6paaoaaTGAA napan/ienuHoro koas o 
noc/iGAOBaTG/ibiibiA koa. a na npucMHoA cto- 

POHO DOGAGHU BTOpoA n-pddpjIAHMfl UAn. 

(2n-l) V0MMyraropoo, n sneMenTOo HE, mct- 
uepTuw cyMMaTop no moaviq Aoa* nepoutfi m 

OTOPOA BXOAbl KOTOpOrOCOGAMHCHbl C UUXOA3" 

mm nepnoro w oioporo KOMnapaTopoa, ce/icx- 

TOP TOKTOBO* MOCTOTbl, BXOA KOTOpOrO 

cocAviHen c nepouM bxoaom npeo6pa30BaTe- 
/ih iiocneAOBaTe/ibHoro koab b napannc/ibMWM. 

35 nOpDUil,JJTpJ>pft W TpOTMft CMOTMMKM, ACAMTCnb 
MOCTOTblT BXOA XOTOporO COeAMMCH C nOpBbIM 

bxoaom nepooro CHeTMMKa vi nepowM buxoaom 
ce/ieKTopa TaxTOooft MacTOTbi, chgthwA Tpwr- 
rep,- buxoa KOToporo cogauhgh c ncpauM yn- 
40 paonn»oiuMM oxoaom DTOporo cyMMatopo no 
moayak) Aoa m ynpBB/iPiomviMn bxoasmm xax- 
Aoro KOMMyraTOpa, D-Tpwrrop, bxoa KOToporo 
cocawhch c nopuuM oxoaom CMeTHoro Tpwrrc- 

pa M OWXOAOM TPGTbCrO CMCTMWKa, a OWXOA 

45 no/iflGTCR bwxoaom cnrH3/ia TeXHMMeCKOft MCH- 
0 paiiMOCTM xana/ia, otopoPi w tpctmm aneMeHTu 

M, BblXOAW XOTOPWX C06AWHGHW CO.OTBCTCT- 
BOMNO CO OTOPWM H TpGTblAM BXOA3MM nepOOrO 

CMeTMnxa, m a/ieMGHT M/1H, ncpowA M BTOpOM 

50 OXOAU KOTOpOrO COGAMHeHW C COOTOeTCTByiO- 

. mwMn oxoAdMti seTBepToro cyMMaTopa noj^o- 
Ay/iK) Ana. a buxoa - cocamhch c mgtbcptwm 
bxoaom ncpBOro CHersMKa, ouxoa KOToporo 
cocawhch c ncpauM oxoaom nepooro 3/ieMen- 
55 Ta H. BTopow bxoa xoToporo coeAvmeH c bto- 
PbiM bwxoaom cenexTOpa t3KtoboA naCTOiu. 
BTopoft bxoa npeoOpaaooaTenw nocneAOua- 
TG/ibHoro KOAa d napanAG/ibHUii coeAMHen c 
buxoaom nepooro aneMeirra 14, a Tpciuif^ dxoa 
- coeAHHQH co DTOpwM oxoaom cseTiioro Tpwr- 
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repa. oxo/tfiMH oToporo m Tpcrbero cmbtmhkoo. 
toktoowmw oxoaomm nepBoro m OToporo n-pa3- 

PHAHMX UAfl M DWXOAOM Ae/1HTG/W H3CTOTU, 

nepnwi* uuxoa npeo6pa30BaTe/ia noc/ieAOBd- 
Te/ibnoro koao d napan/ic/iiiiiuft coeAMneH c 

OTOpMM OXOAOM OTOpOrO KOMMyTflTOpS, fiepBblft 

oxoA*coTOporo.cocA^»HeH c btopwm bxoaom nep- 
ooro KOMMyiaTopa m buxoaom nepsoro 3/ieMeH- 

Ta HE. Kd)KAUA HfiMeTMblft BWXOA 

npooOpasooaTenrt nbc/ieAOBaTG/ibnoro KOAa b 
napa/i/ienbHwft, na^Hnaa c Tpeytcro Ao(2n-1)- 
ro. cocAMHen c nepnuM bxoaom cootbgtctby- . 
lomero motmoto w btopum oxoaom 
cooTaeTCTByiomero neMeTHoro KOMMyTaropoB, 
HaHnnan c rpoTbero, xawAuft mgthuA duxoa 
npGoOpaaoBaTcnn nocneAOBaTenbuoro koao b 
napa/i/icm»HMffc coo/\whoh. c. pxoaom KaxcAoro 
a^GMOMTa^HE. npvi Vtom "ffwxOA Ka*AOro 3/ie- 
MCMta HE. HBMHH3fl co BToporo. cocamiigh c 

OTOpWM BXOAOM COOTBeTCTByK)U40rO HCSCTHOrO 

m nepawM oxoaom cooToercTByiomero MOTHoro 
KOMMyTaTOpa. (2n+1) bwxoa npeo6pa30BaT6/iA 
noc/iGAOoaTC/ibnoro KOAa R napa/ine/ibHuaco- 

CAWMGH COOTDCTCTBGHHO C PepDUM BXOAOM 

nepBoro cyMMaxopa no MOAy/uo A»a m otopwm 
bxoaom inoporo cyMMaTopa no moay/iio abb, 

(2n +2)-OA BblXOA COeAMHOH C BTOpWM oxoaom 

nepcoro cyMMaTopa no moayi»o Aaa. (2n+3>fl 
DUXOA" C HGpOUM bxoaom rpeTbero cyMMaTO- 
pa no MOAyiiio A n ^ 11 noflpeica bmxoaom hm<J»- 
Poboio cunia/ia, (2n+4)-M buxoa cocamiicm c 
nTopwM bxoaom rpeTtaro cyMMaropa no moay- 
mo Ana, nopBbivi n OTopofi bxoaw OToporo a/io- 
Meiua H coeAMneHbi cooToeTcrneHHO c 
nepnuM oxoaom m buxoaom MCTBcpToro cyM- 
MaTopa no moaV/ho Aua, kotopw* tqkkc coa- 
amwch c nepBWM oxoaom Tpotbero 3/)6MeHTe 

M. BTOPOM BXOA KOTOpOrO COeAMHCH CBTOPblM 

bxoaom MOTBepToro cyMMaTopa no MOAyno 
Ana, buxoa xa>KAoro Hewentoro KOMMyTaropa, 
HaMMHan c TpeTi>ero, coeAMHen c (o-1)-mw cur- 
Ha/tLMUMM BxoAaMM nepBoro n-pa3pflAH0ro 
UAfl m n-nepauMW cwrnanbHbiMM bxoabmh bto- 
poro cyMMaTopa no moay/ho a^. n-BTopwx car- 
Ha/ibMWX nxoAOo xoroporo cogahhohw c 
n-oxoAaMn Droporo n-paapnAHoro UAn w auxor 
AaMM COOTBfiTCTneHHO xa>KAoro neTHoro kommy- 
TOTopa, H^MMMan c .(n-1)-ro. bmxoa oroporo 
cyMMaropa no moaV/ho Aoa coeAMHeH c btopwm 

BXOAOM TpOTberO CHOTMUIKa. TpOTMft BXOA KOTO- 
pOrO COeAMMGH C BblXOAOM UTOPOFO CMeTMMIta. a 

nbixoA BToporo n-pa3p*A»oro UAfl nB/inercn 
buxoaom OToporo Tone&M3MOHHOro CMrnana. 

CytUHOCTb M306pCTCHVlfl SaXJIIOMaeTQIl. D 

tom, mto. npui uwcj>poBOft nepeAaMe HCCKOnb- 
xmx, nanpviMep Aoyx TeneoviawOHnbix npo* 
rpaMM boahom rpynnoBOM uw^poboM noToice. 
cKpeM6nnpOBBMMa uM^ponoro cwrua/ia npo* 
h3cioawtc« nyreM nepeMOWftnnn m mhbqpcmm 
no onpoAe/iOHHOMy nponnny CTflTiiCTMMCCKM 



HC33BI4CMMblX p33P«AHWX nOCAOAOBaTO/lbHO- 

cieM, nonysaeMux c omxoaob AliH m otmoc«- 
mwxcfl k paanHMHbiM TB-nporpaMM. ripvi stom 
ornaAaoT neo6xoAMMOCTb ncno/ib3oeaTb reHe- 
5 paTopu nceoAocnyMaAHbix noc/iGAOearenbHO- 
ctgm Ha nepeAdMe n npneMe. CMMxpoMnsauwfl . 
npueMHoro npeo6pa30Bare/iA Ma noc/iOAOaa- 
TenbHoro *oa3 0 napa/ine/ibHWft m kommytbto* 
pob paapnAHbix noc/ieAOBaTeAbMocToA 
10 ocymecTB/ifleTcn 3d cier awflsneHun m aHanwsa 
- na npnoMG un<t>pODwx curManoB kohtpo/ih nei- 
hoctm n UM^poooro curHd/ia dByxOBoro conpo- 
boxcaohwir; npeACTaB/ieHHbix KaxtAuu b 
npqMOM m MHoepcHOM bmag m pa3MeiueHHbix 
15 na onpeAe/ieHHwx no3nunflx rpynnosoro uh4>- 
pOBOro noToxa. Tbm cbmum noBbiuiaeTcn no- 
MexoycTOMMMBocTb, coxpa UAaeTCrt apeMfl 

BXOKAGHMfl B CMHXP0HM3M M paCUJHpPIOTCfl 
<t)YHKMVtOHaAbHUe B03M0XHOCTM yCTpOflCT- 

•20 ea. 

ApyrHX M3B0CTMWX T0XHH46CKMX pGU/G- 
HMM C npH3HDK8MM, CXOAHUMM C npHSHOKa* 
MH, OT/1HM8tOlMMMV1 3aflB/1lieM06 TCXHMHeCKO© 

25 peiueHne ot npoToxvina, npn nowcxe He o6hb~ 
py)KCHO, cneAOBaranbHO, aaiiB/inGMoe tcxhm- 
MccKofe poujGHMG o6/iaAaoT CyiUeCTBGHHUMM 

OT/IMMMWMW* 

Ha 4>Mr. 1 npeAcrannona ctpyktyphm cxo- 
30 Ma nepeAa'oiuew mocth cucTeMbi un4>poROi^ 

HOPCA^M H npHOMa Te/16BH3M0HHblX curHa- 

/iob; na 4>nr. 2 - CTpyKTypNdR cxeMa npvieMHow 

MOCTH CWCTeMW UH^pOBOfl nopGABMM H npMCMd 

Te/ieBM3viOHHWx cwrHB/iOB; na 4>nr. 3 - cTpyic- 
35 TypHafl cxeMa CM6TMMKB 42. 

CncTeMa um^poooA nepeAaMH m npneMa 
TeneBH3HOHHbix cH.rHanoB coagp>kmt na nepe- 

A3MG UiHHbl 1 II 2 BXOAHblX Te/ieBMdMOHHUX 

40 curHa/iOB, ncpsbiA 3 h eropoft 4 aHanoro-UM^- 
pOBbie npeo5pa30&aT&nn (AUn), rcnepaTop 5 

3BAaiOlUHA ( CMGTHUW TprtrrGp 6,. n H6MGTHUX 

KOMMyreTopoo 7, n mcthux kommytbtopob 8, n 

d/IGMBHTOB HE 9, CYMMQTOP 10 HO MOAYHK) 2, 

45 (n+1>-a aABMeHT HE 11, (n4-2>oft 3/ieMeHT HE. 
12, npeo6pa30BaTcnb napan/ie/ibnoro koab b 
nocneAOoaTe/ibHuPi 13, lumhq 14. BxOAHoro 
UM<>pOBoro cvirHana, ujHHa 15 bxoab jiiikvim 
CBndH, tUHHa 16 buxoaa /ihhhm cbrsm, npeofr- 
50 po30Daie/ib 17 noc/ieAOBaTenbHbro koas o na- 
pannenbHUft. n aneMenxOB HE 18, n hombthux 

KOMMYTdTOpOB 1 9, 0 M6THUX XOM MyTdTOpOB 20, 

nepnua 21 n Biopoft 22 UM^poaHaAorOBUw 
npeo6pa3OBaT0Ab f uimhu 23 w 24 buxoahwx 
55 TB-cnrH8/ioa; ce/iOKTop 25 tsktoboA msctotm. 
nepBbift a/icMBHT M 26, Ae/ivirenb mqctotu 27, 
CMGTHbift Tpwrrep 28, btopo« cymmbtop 29 no 

MO Ay /IK) AB8, TpOTMft CM6TMHK 30, BTOpOft CM6T' 

mmk 31, nopewft CYMMaTop 32 no moayak) abb. 
TgeTHft cyMMatop 33 no moayikj abb, nepBbift 
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MHTerparop 34, QTopoft MHTerparop 35. ncp- 

BUM KOMMQpOTOp 36, BTOpO* KOMIIOpdTOp 37, 

MeTBepTuft cyMMaTop 38 no moaY'ik) Aua, 3/io- 

MOMT 117114 39, DTOPOM 3/lGMeHT |4 40, TpGTMM 

3/ieMGHT 11 41, nepeuw chcthmk 42, ujmia 43 5 
curna/ia TextumecKOu ncnpaunocTn xanana 
(CTHK), LUHHd 44 UbfXOAHoro HM<t>poDoro cnr- 
Ha/ia, D-Tpurrep 45. B coctod chgthmkq 42 
oxoaat ncpaua 46 m OTopow 47 fle/iMTe/iM nac- 
TOTbi AGUJM(t>paTop 48, Aaa 3/ieMGHTa 14/111 49 10 
m 50. 3/i eMeHT 11 51 m 3/icMeHT HE 52. 
""^ft-S-Tpwrrep 53. LUhho 1 nxoA»oro rcno* 
onanoHHOrp curHana coeAMHeHa c bxoaom 
nopBoro n-paapAAHoro aha/ioro-uMc|>poDoro 
npeo6pa30BaTenn (AUfl) 3, a iimna 2 - oTOporo 1 5 
(n-paapNAHOro aHa/ioro-uwcj>ponoro npco6pa- 
30BdTe/)n 4. Buxoa KaxcAoro pa3pflAa nepBOro 
AUfl 3, HOHMHafl c nepooro o npnMOM nopnAXQ* 
coeAHHeH c nepBbiM dxoaom cooTBeTCToyio- 
' wero KOMMyraTOpa 7 n otopum bxoaom c/ieAy- 20 
•omero KOMMyTdTopa 8. Buxoa xaxcAoro 
pa3pflAa DT.oporo AUh 4, HOMnnan c nocneA* 
Hero. n-ro. o oOpdtmom nop»A*e cocAnneH c 

BTOPWM BXOAOM COOTBGTCTBy lOUlCTO KOMMy- 

TaTopa 7 M nepuwM dxoaom cncAy^mero 25 
KOMMyTaTopa 8,' Buxqam ucex HOMGTHUX kom- 
MyTaropoo 7 nOAK^ioMeHU k ncpBbtM n-nxoAQM 
cyMMaTopa 10 no MOAynra. Aua Vi iichcthum 
DX0A3M (2n+4) pa3p»AHoro npeofipaaooaTC/iH 
13x3 napa/i/ionbiioro xoAa o noc/ieAODaTe/ib- 30 
Hbift. BbixoAu acex MeTHMx KOMMyrnropOD 8 
noAKniOHeNU MepC3 cooToeTCToyioiukie a/ie- 

MCMTbl HE 9 K BTOPUM H BXOA3M CyMMflTOpa 10 

no M0Ay/iK> Aoa' w mgthwm hxoasm (2n+4) paa- 
p&A"6ro npeo6pa30oare/iH 13 na napa/ine/ib* 35 
Horo K0A3 b noc/ieAOuaro/ibMbiA. flpw 3iom 
bxoau (n-1), n, (2n+3), (2n»-4) npeo6pa30DaTC- 
a« 13 nponycKaiOTCR. Buxoa reHepaTopa 5 
33AaK3Luero coeAnneH c ynpau/iHiomwMM oxo- 
AaMM nepooro 3 m o-roporo 4 AUfl m Mepe3 40 
CMeTHbift Tpwrrep 6 c ynpaB;iAK>mnMn DxoAaMw 
BCeX KOMMyTaTOpOB 7 M 8 m (2ii+1)-m bxoaom 
cyMMaTopa 10 no moay/ik) Aoa, buxoa kotopo- 

f O C06AV1HOH C (n-1>-M BXOAOM fipCOSpaSODd- 

.re/iA 13 HenocpcACToeHHO. a c o-um 45 
bxoaom - Mepes (n-1)-& 3/ieMeHT HE 11. UJm- 
Ha 14 qxoAHoro UM<J>poooro CMmana coeAnne- . 
Ha c (2n+3)-BX0A0M npco6pa30$aTenji' 13 
HenocpeACToeHMO, a c(2n-»4)-M * Mepea (n+2)-fl 
3/igmght HE 12. Buxoa npooGpd3oparcjiA 13 50 
coeAHHeH c lumhoA 15 oxoAa xanana canan. a 
ynpae/ifltoLuni^ bxoa - c dtopum duxoaom re- 
HepaTopa 5 3aAaK>mero. LUMHa 16 bwxoa9 
xanana cba3h cogauhghd c dxoaom npco6pa- 
300dTe/iH 17 H3 noc/iCAOBdTenbHoro ROAa d 55 
napa^nenbHu^ n Mepe3 obiAe/wro/ib 25 TaxTOr 

•DOA MaCTOTU M OOpDblM 3/lGMeMT 14.26 - c 

nepobJM ynpaB/ifltoLUHM dxoaom npeo6pa30Ba- 
renn 17, BTopoAynpaD/intomviA BxoAKOTOporo 
coeAMHBH Mepea AennTeiib 27 mactotw c dtp- 



PUM UbIXOAOM CC/lGXTOpa 25 TdKTOOO* moctoyu 

m bxoaom nopBoro CMCT*m»<a 42, a MenocpeACT- 
uenHO - c bxoaom cscTMoro Tpnrrepa 28, dto- 
poro CHeTMtixa 31 w ynpoonniomHMM oxoa3mm 
nepooro 21m eToporo 22 uM^poana/iorouoro 
npeoGpaaooaTc/iii, buxoau xoropux noAKnio- 

HGHU X COOTDeTCTOyiOLUHM UJHHdM 23 H 24 BU" 

xoAHoro TB-cwrHana. Bmxoa CMOTHoro 
TpHrrcpa cocauhgh c ynpaB/iflioiMMMH BxoAa- 
mm dcgx KOMnapaTopoa 1 9 m 20 m ^cpe3 btopom 
cyMMarop 29 no MOAy/iio Asa m tpgtmPi motmmk 

30, BTOpOM BXOA KOTOpOrO COCAUHGH C OUXO- 
AOM BTOpOrO CMeTHMKd 31 , COGAMHCH C BTOpbIM 

dxoaom CMGTHoro TpMrropa 28 m ujmhoR 43 

CMrH3/ia TCXHMHeCKOft MCnpdBHOCTM xaHa/ia. 2 

n ouxoaoo (2n+4)-x pa3ppAnoro npeo6pa3oea- 
rcna 17 3a mcksik>mghm&m n, (n-1), (2n+3) m 

(2n+4) OUXOAOB COeAMMCHbl C DXOA3MM COOT- 

ooTCTDyioiuMx KOMMyroTOpoD 19 w"20, npMseM 

HGMGTHUC BUXOAbl ^ C nCpDbIM DXOAOM COOT- 

BOTCTDyioiuero KOMMyraTOpa 19 m btopum bxo- 
aom c/ieAyiomero KOMMyraTOpa 20, a sgthug 

BblXOAW " HGp03 COOTBCTCTOytOLUMA d/IOMeHT 
HE 18 CO DTOpWM DXOAOM COOTBCTCT DyiOIJ^CrO 

KOMMyTaTopa 19 m nepBbiM bxoaom c/ieAyo- 
mero xoMMyTaropa 20. Bwxoaw hgh6thux 
ROMMyraTopoo 19 noAK7iK>MCHW p np»MOM no- 
p«Axe k n bxoasm nepooro UM((>poaHa/ioroBoro 
npeo6pa30BaTe/in 21, duxoa xoTOporo coeAM- 
hgh c lumhoPi 23 BbixoAHoro CMmana, m k nep- • 
dijm n UXOA3M DTOporo cyMMaTopa 29 no 

MOAy/IK) AOa. BtJXOAU MCTHbtX KOMMyTOTOpOB 

20 noAKAioweHU o o6pothom nopwAKe x oxo- 
Aa m DToporo uM<t>PoaHa/ioro»oro. npeo6paao- 
uaTe/151 22, duxoa xoToporo cocahhgh c ujmhoPi 
24 BbixoAHoro cm th a/i a m k utopwm n oxoAaM 
DToporo cyMMaTopa 29 nOMOAy/iio ado. Buxoa 
(n-1) npeoGp330DaTenn 17 coeA^neH c dxoaom 
(2n+2) DToporo cyMMatopa 29 no MOAyiio Aoa 
m ncpouM dxoaom ncpBoro cyMMaTopa 32 no 

MOAY/1IO ADD, OTOpOM DXOA KOTOpOrO COCAHHeH 

c n-uM RbixoAOM npoo6pa30DaTe/ifl 17, (2n+3) 
m (2n+4)-A duxoau KOToporo wepes TpeTuft 
cyMMOTOp 33 no MOAy/uo Aoa. oTopow MHTerpa- 
Top 35,* DTopoft xoMnapaTop 37 cogahhghu c 
otopum dxoaom MGTDGpToro cyMMaTopa 38 no 
MOAynio Aoa/ ncpowft bxoa xoTOporo Mepea 
nepuufH KOMnopOTOp 36, nepBuft MHTcrpatop 
34 coeAMHGH c buxoaom ncpBoro cyMMaTopa 
32 no MOAynio Asa, Buxoa HGTDepToro cyMMa- 
Topa 38 no MOAy/no Aoa Mopoa otopom 40 m 

TpGtMft 41 d/lGMCHTU 14 C OTOpUM M TpGTbMM 
COOTUCTCTBCHIIO 0X0A4MH HGpDOrO CMeTMMKa 

42. MeTnepTUM oxoa KOToporo Mopca o/icmoht 

Mfll/l 39 COOAMHGH COOTObTCTOeHHO C DTOpUMM 

DxOAaMM DTOporo 40 MTpoTbero 41 3/igmghtoo 

14 M nepDUM M BTOpUM DXOAaMM MGTBGpTOro 

cyMMBTopa 38 no moay^k) add, a (2n+3)'Pi du- 
xoa npeo6pa30BaTe/iA 17 cogamhgm c lumiiom 
44 DuxoAHoro uM<t>ponoro curHana. 
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ycTpoflnmo paBnraor cjicAyiouiMM oBno^ 

30M. 1 

Ha tuHHy 1 nxoAnoro cwMawj noAaercsi 
nepobifl Te/ieoM3noHHbifi cm nan, a na iummv 2 ' 
MOAMOro cwrnfi/ia - oTopo* TU-cMrHon. 3tm 5 
TB-cwrna/iw d nepnoM AUn 3 w aropoM AL(n 4 
noAnepraiOTcn aHa/ioro-un^poooMy npeo6pa- 

30U0MUI0 II UMi|>pO0OA n-pa3pHAffUM koa. Ha- 

npMMep n-B. fla/iee cwman c ouxoAa 1-ro 
paapnAa nepooro AUD 3 noAacTc* Ma nepBua io 
uxoa nepooro wa neMeTwux KbMnapaTopos 7 u 
OTopoft dxoa ncpaoro na iibthux KOMMyraro- 
pou 0, a cmi-hb/i c owxoAa n-ro(HanpwMep, 8-ro) 
paapflAa BToporo AUH 4 noAOUTcii Ha btopoa 
uxo/inepBoro M3 Howotiibix xoMMyTayopoo 7 m 15 
nepowM dxoa nepDoro H3 Memux KOMMyTOTo- 

A?m 8 ;^" rHa/l C nwxo/ia 2 ' r0 Pnspwa nepBoro 
AUH J noAOOTCtt na nepBbift dxoa oroporo M3 

MGMGTH btX KOMMytOTOpOD ,7 H BTOpO* BXOA BTO" 

poro M3 soTHbix KOMMyTaiopou 8, a cunia/i c 20 
ouxoAa (n-1)ro (nanpuMep, 7-ro) paap«Aa 
OTopora AUH 4 noAacTc* na DTopofl bxoa oro- 
poro M3 HCMCTMhlX KOMMyTSTOpOB 7 M nepOblA 
BXOA BTOpOrO M3 tGTHMX KOMMyTOTOpOB 8 M T. 

A, Haxoneu curnan c buxoao n-ro (HanpuMep 25 
8-ro) pa3p^Aa n6paoro A Lin 3 noAaeTCfi ho 
nepauft dxoa n-ro (HanpuMep, 8-ro) M3 HeweT- 
Mhix KOMMyraTopoo .7 u otopo* bxoa n-ro (Ha- 1 
npHMep, 0-ro) wa nerHbtx KOMMyraTopoo 8, 
cunia/i c owxoAa 1-ro paap«Aa oroporo AUH 4 30 
noAOeicn na DTopoi* oxoa "Oc/iOAHero n-ro M3 
hcmothux KOMMyTaiopoo 7 w nepoww dxoa no- 
c/icAMcro n-ro H3 neTHwx KOMMyTaTopoo 8. 

Cuma/i raKTOBOft nacTOTbi ot ronepaTopa 
5 aaAaiomero nocTynaer na ynpoB/womwe 35 
bxoaw AUH 3 m 4. onpCAe/iflfl nacTOTy Bpe- 
MciiHofi AwckpeTH3aunM TB-CMma/ia m. c/ie- 
AOoaTe/ibMO. . nacTOTy ^opMupooaNH* 
napannenbuoro koas Ma BwxoAax oOewx ALU"L 
Cwi Man c ouxoAa rcHeparopa 5 iiepe3 CHGTHuf) 40 
Tpnrrep 6 c m3ctoto&. noAcnehMoft na abo,. 
nocrynaeT r<a ynpaDnniomwc bxoaw Bcex hc- 
mothux 7 m verwbix 8 xoMnapaTopoa. TaxwM 

06pQ30M, K3JKAU&, HOnpMMCp MeTHW* T3KT H3 

nuxoA ho'i&tiiux KOMMyTOTopoo 7, npoxoAMT 45 
poapflAw nepuoro AUH 3 c nepnoro no n-ufl, a 
na buxoa hcthwx xoMMyTaToppe 8 paapflAu 
BToporo ALin 4 c n-ro no nepuufl, a xa)KAbi« 
neweTHuW KOMMyTaTop 7 paapaAbi BToporo 
AUH 4 c n-ro no nepBwft, na uuxoa Mewux 50 
KOMMyTaiopoo 8 paap»Abi nepeoro ALjn 3 c 
nepBoro no n*w«. 3tm cnrHa/ibi nocTynaiOT 
ho HeMOTHue oxoAbi npeoOpasoBare/ifl 13 na 
napaii/ie/tbHoro koaa b noc/icAonaTem.Hbif\ c 
nuxoAOB iieMeTnux KOMMyTaTopoo 7 Henoc- 55 
peACTnenHo. a Ma MeTHwe dxoau - c owxoaod 

MOTHUX KOMMyTaTOpOf) 8 M0PC3 COOTBeTCTOyiO- 

mne sneMeHTW HE 9, flpn 3tom nxo^u (n-1), n 
(2n*3), (2n*»-4) npeo6po30BaTe^fl 13 nponycxa- 

K>TCfl. nopflAOK nOAK/lH^MOMUrt padpHAOB ALin 
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3 (ai* an) h AUH 4 (bi-b n ) noxaaan aha n^8 d 
Ta6^ U a 1 ( 3„BK „H«aor HH».pSi 

TanMM 06p^3OM, npw npeo6pa3 0 BaHHM n 

Koppe/inpoaaHHwo paapnAu (nonpHMep, ai 
a 2 ), OAHoro AUH 6y A yT nepeMe*aTb C « c E^ai 
uiMMH HawMcnee KoppenMpooaHHWMM paapt 
AOmh („anpMMep, bo. b 7 ) Apyroro AUn7sTO c 

yMCTOM CTaTMCTMMeCKOft H63afiMCHM0CTH P a3- 

Ppahux nociieAOBaTe/ibHocrefl Ha ewxoAax 
pasHwx AUH Aa6x a^^exr cxpeM6/iiipoBaHMH 
rpynnoaoro u^poaoro norSxa. wSJSS 

paapflAOB ii M3M8HeHl10 nOp«AKS C/ieAOBaHl« 

ZTliV*^ (CM ' TB6 «- « noano^noAa" 

vnlL I"* 0 ™ ° T CM/ll > H W^ Me^eMeHTHWX 

Koppe/i« UM oHHb.x cwsea 0 CMrnane M3o6pa- 

>KCHHfl M M36eXCaTb bOSHMXHODOHMn AnilHHblX 

noc^eAooaTeflBHOCTeft e A HHM U w/, M H y/ie«l e 
rpynnoBOM uh* P o DO m noroxe np M qtcvVctbhm 
TB-cwrna/ia Ha bxoabx ALtn 3 m 4/ • 

Umfrpoawe CMrHa/iu co bcox oxoaou npe- 
o6pa30B3Ten fl 13, yxasaHHux a to6/i 1, noa- 
^WTcfl na 2n-BxoAOD cyMMdTopa 10 no moav/iio 
Aua Ann 4>opMM P ooaHi«i cwr H aiia xohtpo/ia 
hqthoctm. KpoMe Toro, «a (2n+1) bxoa cySwa^ 

22JJi2 0flaM C "™ a " C DbfX0Aa cwhoi© 
Tpurrepa ^ c uentio nocncAyioaioro Mss/iewe- 

hmp ero na cuma/ia kohtpo/ih mothoctm *ia 
npHBMB Ann CMMXpOHM 3 aUMH pa60T« KOMMy- 
Taiopoo 7, 8 na nepeAane u 19, 20 Ha npwe M e. 

CnrHa/i KOHTpo/m w6thocth c owxoAa cyM- 
MaTopa 10 noAaeTCfl b npiiMOM *mao hq (n-iy 
bxoa, a b MHocpCHOM sepe.3 3/ieMeHT HE 1 1 - 
na n-ft bxoa npeo6pa3pBaTefl». nocTynaiouiwR 
na pxoAnyto tuMHy 14 uw^poDOA CMr H a/i na-' 
npMMep, um<J>pobo« cwrHan aByxaaoro conpo- 
ooxcAeMMfl, noAaercn-b hpnMOM aiiAe na 
(2n+3>BX0A. a a MHoepcHOM onAe Mepea 
3/1GM6HT HE 12 - Ha [2n-i-4)-BX0A npeoB- 
pa30Barena 13. 3Tncnr«anucoxpaHnK)Tc6a- 
/idHCMpoaaHHocTb rpynnWro qw^poBoro 
noTOKa, Tax xax oeoAflTc^ b rip«i40M h mhbop- 
chom bwao, a raxxce oeecne^waaKJT 3^4»cktmb- 
nyio uMKnoayio cwnxpoHiiaauMK) npneMHOro 
npeoBpa30Bare/»ji 17 M3 noc/iOAOBate/ibnoro 
KOAa b napaa/ie/ibHbifl. TpynnoBOA un^poBofl 
noTox run nocrynaeT hs uiMHy 15 oxoAa xa- 

Ha/ia CDH3H. 

C UiMHbi 16 BbixoAa xaHa/ia cbhsm run 
nocrynaeT ho bxoaw opeo6pa30BaTe/in 17 ms 
noc/ieApnaTenbhoro KOAa b napa/inenbHbtfl n 
obiAe/iuTe/ift 25 TaxToooA uacTOTM run. C eu- 
xoao ce/iekTopa 25 nepea AO/iHTo/ib 27 MacTorw 
wrHBA nocTynaeTHa bxoaw npeo6pa30Bare/ifl 
17. CMeTnoro Tpwrropa 28, nopaoro m oroporo 

22 UAn M CMeTMMKO 31 MHTepBflL/IB xoHTponq. 

MacTOTa cwrHa/ia na ewxoAe Ae/iMTCJi» 27 pae- 

Ha MaCTOTG BpeMeHHOA AHCKpeTMSaUHM TB 

CHrna/ia a AUn 3 m 4 hb nepe A 0K)men ctopohb, 
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Cumon c BuxOMa cMernoro ipHrrcpo 20 c 
nacTOTofl, paonotf Macrore A"CKpcTM3d- 
UMM. A6/tGJiHoft na Aoa, nocTynaer Ha yn- 

paDAfllOLUWO OXOAU BCCX HOMGTHUX 19 M 
HOTHblX 20 KOMnapaTOpOU. I1pH CHHXpOH- 

mom paGore npcoGpa30BaTe/ieft 13 h 17 na 
auxOAax npcoGpaaoaarena 17 4>opMnpyiOTCfl 
i4M<t>poBue cuma/ibi u cootb&tctohm c TaG/w- 
uefl. t. e< tbxmm x<e o6pa30M tea* na bxoabx 
npco6pa3O0QTenfl 13. 3aTeMcwnan c nepnoro 
uuxoAa npeo6pa3O00TC/in 17 nOAaercit na 
ncpBbifl oxoa nepooro na neMornux xoMMyra- 
TOpoe 19 h dtopom oxoa nepooro M3 Hcruux 
KOMMyraTOpOB 20. Cnrna/i co DTOporo ouixoao 
npGo0pa3OoaTen« 17 noAaeTcn ncpea coot- 

DQTCTOyiOlUUM 3/ieMCWT ME 18 Ha OTOPOM BXOA 

nopBqro M3 homothux KOMMyTaTopou 19 m nep- 
oufl oxoa nepooro ws MGTiibix tcoMMyTa-ropon 
20. m t,.a. Cwrna/i c (2n-M) BbixoAa npeoGpaao- 
8 are/in 17 noAaorcn na nepuwit oxoa noc/iCA- 
Hero n-ro «3 hothlix kommytdtopod 20, a 
CHma/i c (2n+2)-ro duxoao npco6pa30uaTO/iA 
17 DOAaercn scpe.3 cooTBOTcxoyiomuft a/ie- 
MeMY HE 18 na BTOpofi oxoa noc/icAiiero m 

MeMGTHblX KOMMyTUTOpOb 19 M nepBUM OXOA 

noc/iOAHero M3 mcthux KOMMyTaTOpoo2Q. npw 
CMiixpomioft paGoTe CMetHbix Tpurrcpoo 28 m 
6 pa3pflA"bie noc/iOAooaTe>ibitocTu avra n 
' noAK/uo*ia»orcfl k cooToeTCTayioiuiiM uxoaam 
nepooro LlAp 21. a br*bn - BToporo UAH 22, 
B UAH 21 m 22 npokiaooAMTcn BoccraMOB/ie- 
hhq nepBoro m ivroporo Te/ieowaMOHHoro cur- 
iianoo. 

PaccMorpHM pa6oTy ueneii cMnxponwaa- 
umm npweMHoro upeoGpaaonaTO/isi 17 na na- 
pa/i/ienunoro koao o noc/ieAouaro/ibHua. 
Cuma/i kohtpo/ih hothoctm npn cwnxpoHno* 
PoOotg npco6pa30oaTcneM 13 m 17 c(n-1>ro u 
n-ro ObixoAOD npeoGpaaoBaxeiin 17, npeAcraa- 

neHHWft COOTDCTCTBGHHO I) HpflMOM M MMUCpC- 

mom cuAe, nocTynaor na bxoau nepooro 
cyMMdTopa 32 no MOAy/no Ana, c ouxoAa koto- 
poro /iorMMect<o>i "1" (nooxoiibxy Ha bxoaox 
cyMMaropa 32 ucerAa b30mmho nnaepcHwe 
nocw/iKw) nocTynacT na nepuuv* MHTerpaiop 
34 w Aa/iee na KOMnapaTop. Ha nbixoAe MHTor- 
paTopa t^op.MMpyeTCfl MaxcwMa/ibHoe HanpH- 

)KeHHe Umskc Unopi TAB Unop - HOpOT 

cpa6aTbioaHHfl nopaoro KOMhaparopa 36, na 
awxoAe KOtoporo cjiopwiiipyoTcn norwHecKafl 
"1". AHanoruMMO u^poooA cumo/i 3oyKODoro 
conpoBOKAeHMn c (2n+3) h (2n+4) tibixoAOB 
npeo6pa3ouaTcnH 17, npeACTonnciiHUA coot- 

OeTCTOeHHO O npjIMOM 11 VIHOOPCHOM OliAO. no- 

CTynaeT.Ma rperuft cyMMaTop 33 no moawi>o 
Aoa m Aanea, xax w Ann curna/ia kohtpo/ia 

s MaCTHOCTM HOPC3 DTOpoPl HMTerpOTOP 35 - BTO- 

povi.KOMnapaTop 37 % Ha uuxoAe KOToporo t)>op- 
MvinyeTCfl /lorwMOCKOM "1 Cnrnariw r ouxoaod 
xoMnapdTopoo 36 n 37 nopoa HGToopTbiA cyM- 



Marop 38 no MOAy/uo A«a (Ha ouxoao kotopo- 
ro - ziorkiMecKMft "O 1 ') nocrynaioT Ha nepouo 
uxoaw 3/ieMeHTOo Id 40 m 41. aanpeiuap npo- 

XO)KAeHMn /lOrMHeCKMX "1 H C BbJXOAOU xoMna- 

S paTopOB 36 w 37 na cooTaercToeHHo oropo^ m 
TpatMft ynpai3/iflK)mne dxoau nepooro cseTHu- 
xa 42, H3 HCTaepTbiA ynpao/iAiomM* uxoa koto- 
poro, 3anpeu4a»oiMw« pa6ory cweTMHxo 42, 
nociynaer ^orMMeckaji "1 " c ouxoAa a/ieMeHTa 

10 M/1M. dxoau KOToporo coeAnneHw c BwxoAa- 
mm nepBoro 36 m oroporo 37 xoiwinapaTOpa. 
/lornMccxon 'Tc ouxoAa CMOTHMxa 42 nocry- 
naoT na ncpouA dxoa nepooro a/ieMOHTa 14, 
paapeiuan npoxox<Acnne Mopea nero curna/ia 

15 ynpao/ieHHH c M3Ctotom rpynnoooro i4M<J>pooo- 
ro noTOKa c b uxoa a ouAe/iMTCAfl 25 TaxToooft 
wacroTw Ha nepou^ bxoa npeo6po30oaTorin 
17, tgm caMWM oGccnemiBax npoAO/Dxonne 
ero ciiHxpoHHOrt paGoTbi, CTpo6npooaHMe bu- 

20 xoahoi'O (2n<4) pa3p«Aiioro napan/ie/ibnoro 
xoAa ocyu^ccTD/uieTCfl curna/iOM ynpooneHMA 
c duxoao Ae«MTc/ifl 27 MacroTjj. 

nptoiecMHxpoHiioa paGoTo npeoGpaaooa- 
tcah 17, xoA.a Ha p-1, n, 2n+3, 2n+4 ero ouxo- 

25 Aax He o6Hapy»tMua»OTCfl* napa^aaHbie CHrna/i 

K0HTP0/1« MGTHOCTM M UHC^pODOM CMfHa/1 3ByKO~ 

aoro conpoBO)KAeHM» ( na buxoaox nepooro 36 
m BToporo 37 xoMf japaTOpOB n MGToepToro cyM- 
MaropoB 38 no MOAy/iio Aoa <f)OpMnpyiOTc« no- ' 
30 rwMecKMe "0". 8 3tom c/iyMbo Ha .oTopoft, 

TpeTMft H MeTBGpTblfl BLIXOAU yHpOD/lOHMH 

cmctmmko'42 noAanu iiornMecxwe H 0 M , mto o6ec- 
ncMUBaer nepeBOAW ero o pg>kmm AenouHA Ma- 

CTOTW. npM 3T0M Ha DfalXOAO CMCT'lMKa 42 

35 nepwoAMMecKM (nepnoA onpeAe/ineTcn kos(J»- 

4>ML\I4GHT0M Ae/ICHMH M CBH3BH C nOCTOHHHOPl' 

upeMeHw MMTerpaTopon34ii 35)<J>opMMpyeTCH 
HMny/ibc A^^Te/ibHocTbio o raicT rpynnoBoro 
noroxa, aanpetuaiomuft npoxoxcAOiine ose- 

40 peAHoro nMny/ibco c ouxoAa ceViexTopa 25 
TOKToboft MacTOTw nepes a/ieMenj H 26 Ha 
nepnuti ynpao/inioLUMA bxoa npeo6pa3cmaTe- 
/in 17. TaicwM o6pa30M, QcymecTB/inetcfi cAsur 
paBpRAHUx noc/ioAODBTc/ibnocTew na buxo- 

45 Aax npeo6po30BaTe/ifl 17. 3Ta npoueAypa 
(cAowr n 0Ma/iM3 a/iOM6HTdMM 32~38) npoTopfl- 
eic« necKo/ibxo pa3 aotox nop, noxa no xpaft- 
neft Mepe na oamow wa napu ouxoaob: (n-1) ( 
n, (2n-i-3). (2n+4) ne ho«bmtca napac^aanua 

50 curna/i. HycTb, iiaiipiiMep, napa<t>a3HbiA um4>- 
pouoPi cMrna/i aoyKOBOro conpoooxcAeHwi 06- 
napy>xeH Ha duxoaox (n-1), n-uenuo nepewft. 
cyMMaiop 32, nepoutt MHTerpaTop 34, nepouPi 
KOMnapaTop 36; ho uuxoabx (2n+3), (2n+4) no- 

55 pa4)03Hi>iM curnan uenbio aHonorwmux ane- 
m on too 33 35, 37 ho oGHapyKMoaeTC*, B 3tom 
c/iynae na uuxoAe cyMMBTopa 38 no MOAy/110 
Aoa <JiopMwpyeTcn normocKon "V (ho ouxoag 
KOMnapaTOpa 36-"1". a xoMnaparopa 37- w 0 w ). 

, Ha .BTOpO^ M MOTDBpTWrt OXOAU CMOTMUKO 42 
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nocTyna»OT nornHecxne "1", a na TperuA - /io- 
rHMeCKHft "0", cmcthmk 42 <t>opM*pyeT 

Hd CB06M BUXCAe MMny/lbC /l/1MT6/it>H0CTft>K) K 

T3KTOB rpynnoaoro un<t>poooro notoxa, aanpe- 
luan npoxoxcAenwe cooTaercTayiomero ko/imt 5 
secTDa MMny/ibCoa c buxoa a ce/iexTopa 25 
TdKTOBoA MacroTu Mepea 3/ieMeHT 14 26 na 
npeo6pa30BdTe/ib 17. TaxuM. o6paaoM ocyme- 
CTBiifleTcn cabmt paapnAHux nocneaoBaTe/ib- 
HOCTeft Ha buxoabx npeo6pa30DaTe/ifl, 10 
Bn/ioTb ao oGHapyxBHim o6onx napa4>aaHux - 
curNd/iOB Ha buxoabx cootbbtctbbhho (2n+3), 
(2n+4) m (n-1), n, mto 03Ma4aeT oxoH^aHMe no- 
Hcxa CHHXpoHMSMa. Ec/ih. nanpuMep, napa- 

4>a3HblA UM<t>pOBOA CWrHa/1 KOHTpbilfl MeTHOCTM 15 

o6Hapy>keH na buxoabx (2n+3), (2n+4), Toraa 
Ha BUxoABX (n-1), n napa<l>a3Hbitf curias* ne 
oGHapyxMBaeTCfl. B npeAWAymeM m abhhom 
c/iynae aro caaaaHO c npeAHaMep^HHo HecwM- 
MBTpMHHUM pacnonoxeHHeM pa3p*AOB c na- 20 
pa4>a3HuMM curHa/iaMH OTMOCMTe/ihHO Hasa/ia 
m kohub (2n+4) pa3pflAH0Pi koaobo« rpynnu. B 
nocneAHew c/iyMae npoueaypa nowcxa cmhx- 
POHM3M8 ena/iornMHa. OAHaxo npn nonc*ce no- 
rvmecKvie "1** $opMupyioTCfl na TpeTbeM m 25. 

MBTBGpTOM BX0A3X CMBTNUka 42, a Ha BVO BTO* 

poM BXOAe - "0". Ha ero buxoao cfropMnpyerca 
MMny/ibC A/iMTe/ibHOCTbto I TaxTOB rpynnoBoro 
curHana. B npeAWAyineMC/iysae K, nanpUMep, 
pasHO n+4, a bo rtopom I paoHo n. TaxuM 30 
o6pa30M l ,ocyujecTosi*eTCfl ycxopeHHwft nowcx 
CMHxpoHM3Ma«npeo6pa3onaTe/tfl 17. 

PaccMOTpMM pa6ojy ueneft cnHxpOHM3a- 
14 vim cneTHoro Tpwrrepa 28. CwrHanu. c buxo- 
* aob Bcex 2n KOMMyTaxopoB 19 m 20, 3 Taioxe c 35 
BbixoAa CMeTHOro Tpwrrepa 28 noAaioTca Ha . 
bxoaw BTOporo cyMMaropa 29 no MOAynio Asa. 
KpoMe roro, na (2n+2) bxoa cyMMa-ropa 29 
nocrynaeT cwrHa/i kohtpo/ia mbthoctm, c<t>op- 
MwipooaHHWM ho nepoAaMC cyMMdToppM 10 no 40 

MOAyntO ABO, tip* CMMXpOHHOft pa60Te CM6T* 

hux TpurrepOB 6 m 28 w oTcyTCTaww qum6oic 
nepeAann rpynnoaoro uHtfcpo^oro cuma/ia Ha 
BbixoAe cyMMaToga 29 4>opMnpyeTcn norme- 
ckm« "0\ Bxoa cyMMaropa 29 coeAwneH c 45 

BXOAOM CMBTMUxa HaKOnMTe/151 30, B KOTOPOM 

ocymecTB/iaeTCfl Haxon/ieHwe oww6ok nepe- . 
A3hm 3a bnpeAeyieHHbift MHTepBa/i,*onpeA6/iB" 

6MUA BTOpbIM CM6TMWX0M 31. MHTepBB/18 

KOHTpo/ifl, Ma bxoa KOToporo nOABH curHa/i c. 50 
MacjoTOft c/ieAOB3HMfl na pa/i/i e/tb mo ro xoAa na 
BXOAax UAD 22 w 21 . HanpMMCp, HaKonneHwe 
8*10 HMny/ibcoB olumGok 3a 5000 tsxtobwx 
MHTepoanoa napanne/iuHoro xoAa 6yAOT03Ha* 
43Tb CHH)KeHwe AOCTOBeim^CTM nepeABMH Ad 55 

3HaS8HH& IQ^ 4 M HMjK g|Tnpll 3T0M MM66TC5I 

OBMAY, mto Havi6o/iee BeponrHo nopa^enw 
TO/ibxo OAHoro pa3pnA3 20-tm paapnAHoro na- 
pa/weiibMoro koaa. npw HecnnxpoiiMOft pa6o- 
Te cMBTHoro TpMffopa 28 BoaHwxaeT 



HonpepwBHMft noTOX oujm6ok - norMsecxafl 
"1" hb BuxoAe cyMMaropa 29 h csbtmmk 30 
6ucTpo 3ano^H»eTc« MMny/ibcaMM raxroBoro 
ciimata. nocTynaiouiMMM ot Ae/iMTen« 27 «ac* 
totu. Ha BbixoA^ CMOTMMxa 30 4>opMMpyeTCfl 
/lorMMecxan H V, xOTopafl nocrynaei na bxoa 
A-rpMrrepa 45 m hb BTopoft ynpaa/iwioiUMft 
bxoa CHOTHoro Tpurrepa 28, o6ecneMnaafl 
ero nepex/noHBHue 4>Pohtom 0->1 b nporw- 
BononoxcHoe cocTOflHue. jQa/iee OMepeAHWM 
MMny/ibCOM no ocHOBHOMy nepBOMy BxOAy 
Tpwrrep 28 DoaBpaiuaeTCft © to tkb cocTOAHne, 
xaxoe y Herb 6wno a naMa/ie npeAUAymero 

OCHODHOrO TdRTd, H npOMCXOAMT CMeHB 4>33W 

pa6oTbi Tpnrrepa 28 m bxoa ero b cmhxpohh3m 
c TpwrrepoM 6 Ha nepeABMe. Hpn HBAonycTH- 

MOM CHMMC6HMM AOCTO BepHOCTM nepeAS^M 

rpynnoooro un^poeoro curnana c h btm m x*w a* 
xonnTe/ib 30 6yABT aanoiiHRTbM Ha ksxcaom 
MHTepeanc xoHTponfl h npn ycTanOBxe ero b 
Hy/ieeoe coctoahmb MMnyyibCOM or cseTHnxa 
31 HHTepoa/ia kohtpo/ir, 4>pohtom 1 -*0 6yAer 
ocymeCTB/iflTbCfl nepHPAviMecxan CMeHa 4>a3u 
pa6oTu cneTHoro rpwrrepa 28. Oahbko stot 
npouecc npexpauiaeTcn kbk To/ibxo AOCTOBep- 
HOCTb nepenaMM cTdHer bmuio noporoBoCJ. Ha* 
npHMep 10' . B D-Tpwrrep 45 MMny/ibcoM cp 
CHOTMiixa 31 ocyiuecTBn«6ic« aanwcb co- 
CTOAHMp cneTMnxa 30 b KOHue MHrepBana koh* 
Tpo/in. Tbkmm p6pa30M. Ha uuxoAe D-Tpwrrepa 
45 .^opMMpyeTCn CMrnan tbxhmmockoA MCnpaa- 
hoctm xatfa/ia (CTWK), Koropuft noAaeTcfl Ha 
uwxOAHyjo lUMHy 43. Tlpw HeAonycmMOM chm- 
xceHviU AOCToaepHOCTM nepeABHW un^poBOro 
CMmana Ha 3T0R ujhhb coxpaHneTCfl ^ornne- 
CKaflT, Bn/iOTU ao yCTpaHGHMA HencnpoBHO- 

CTM. 

Cmbtmi^k 42 paSoraer c/i eAy 10 luh m o6pa- 
aoM (^vir. 3), 

CwrHa/i raxTOBOft mbctotu rpynnoBoro 
UH4>poooro noTOxa, nocTyhaibiMUft Hd nepBbi A 
bxoa CMBTHMKa 42. nodynaeT b neM na bxoau 
ero nepaoro 46 m BToporo 47 Ao/iHTenn Hacro- 
Tbi m, Mepea 3/ieMeMT M 51, nepBbiA a/ieMeHT 
M/114 49 - Ha R-S-rpurrep 53, aropoA bxoa 

KOTOporO COGAHHeH C BblXOAOM ncpBOrO A6AM- 

te/in 46, a buxoa fle/iflfeTCfl buxoaom cmcthmkb 

42. BTOPOM. TPBTHA, MDTBBpTblA OXOAbl CMeTHM" 
Kd 42 flB/lflK>TCfl COOTBBTCTBBHHO nepBUM, BTO- 
pbIM HTpeTbUM BXOABMwero ABuiH^paTopa 48. 
nepeuA buxoa xoicoporo COeAHHBH C BXOAOM 
ycTaHOBKM "O" nepooro Ae/iHTcnn 46 m R-S - 
Tpwrrepa 53, Btopofl buxoa - c btopum bxo- 

AOM 3/lOMBHTa 14 M MepC3 BTOpOfl 3J1QMBHT 

VIJWA 50, BTopoft bxoa KOToporo Mopes ayie- 
mbht HE. 52 qoeAHHBH c buxoaom nepaoro 
Ae/iMxe/iH 46 c bxoaqm ycTa'HOBKM M 0 r ab/imib- 

/1» 47. BXOA KOTOpOrb C06AMHeH C TpeTbHM 

buxoaom ABUJM^paropa 48. a duxoa - c oto- 
puM bxoaom nepBoro aneMeHTB \Af\\A 49. Ab- 
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UJM<t>paTOP 40 paGoTaci u cooTnercToww c 
Ta6/i. 2. 

npM nocTyn/ieMMM Ha bxoa" AQUJM<t>paTO- 
pa 48 nepooft xOM6nHauwM chcmo/ioo (cm. 
Ta6n. 2) po6oTa cmgtmwkb 42 6noxnpyeTCP, no- 
CKonbKy Ha nepeOM vt btopom buxoasx AewM<J>- 
paTOpa 48 <t>opMMpyercp norwnecxap "1" m 
ycTaHaD/moaiOTCfl ncpBuA 46 m dtopo* 47 ab- 
nuTenM. a Taxxe R-S-Tpwrrep 53 b Hyneaoe 
coctophmc. Coctopmhc TpeTbero buxoab ab- 
uiH<f>paTopa 48 mo>kct 6bnb /i»o6wm. ripn no- 
CTynnoHMM na oxo'au AOWn4>poTopa 48 otopo* 
KOM6wHauMH CMfHa/ioo paapeujacTCfl paOoTa 
nepBorp ACflMTenp 46 m R-S^rpurrepa 53 (nor. 
"0" Ha nepuoM BwxoAe Acww<t>paTOpa) m 3a- 
npeiuaeTCfl pa6oTO oToporo Aenivrenp 47 (nor. 
T hb btopom dwxoao ACuiM<J>paTopa). Cocto-. 
mine TpeTbero BbixoAa AeuJ^P^Topa 48 mo- 

XOT 6blTb n»06wM. B 3T0M pOKHMB MBpeS 
onpGAO/iQHHoe KO/1MHBCTBO TaKTOB BXQAHOrO 

cnrnana. onpeAenac'MOO xoacMwuiieHTOM ag- 
/lOHun nopaoro Aonwrena 46. Ma oro bmxoao 
(J)OpMnpyeTCfl nopcnaA 0 1, no xoTopoMy 
R-S-Tpurrep .53 nepexmOMaorca b cocTOPHwe 
"V\ Mepc3 nepwoA* BxoAnoro cwrnana* Mepe3 
3nCMCHT M 51 m nepBU* aneMeHT \AH\A 49 
nepenaAOM 0 1 o6ccneMHBoeTC« o5po™oe 
ncpCKntOMOHwe R-S-Tpwrrepa 53. Tokmm o6pa- 
3om, 4>opMMpyoTCn MMnynbC A/WTenbHOCTbK> a 
taxT rpynnoaoro un4>poBdro noroxa. 

flpw nocTyn/iennti na bxoa Aeuiw^paTopo 
48 TpBTue* K0M6wHauMM cnrHO/iOB pa3peiua- 
CTCfl paSora nepaoro 46 m BTOporo 47 A0/iWTe- 
n», 3anpGiuacTCfl npox6*cAenne uxoAHoro 
cwrnana Mepea anoMeHT 14 Ha bxoa ncpaoro 
3/ieMenTa \Af\V\'{Ha nepBOM m btopom bwxoabx 
AGaiM<J>paTopa - nor. M (T). BrapoMy Ae/iwyenK) 
47 ycTaHannMBoeTCfi x034>4>muvicmt AeneHWPjt 
(Ha TpOTbeM bwxoao ACWM4>paTopa - nor "0"). 
Kax m b npo/iuAyiUBM cnyMab no nepenaAY 
0 1 ot nepaoro ac/imtcjim R-S-Tpwrrep 53 
nepexnusaoTCP ucoctophmc T. Hocne arpro 
• nepenaAa naswHaeT pa60Tatb btopoB Aenw-. 
Tenb 47 m oBpaTHOO ncpoxmoueHwe R-S-Tpwr- 
>epa 53 ocymccTBnpeTCP Mepe3 K TaxyoB 
BXOAHOro cnrnaiia no nepenaAy buxo- 
Aa DTOporo Aemrrenp 47 Mcpea nepaua ane- 
moht 49. TaKMM o6paaoM. ^opMiipyeTCfl 
MMnynbc A^Te/ibHOCTbK) n K TaxTOB rpynno- 
ooro noroxa. ilpn nocrynneHWM Ha bxoa AO- 
uii*4>p'aTopa 40 MeToepTobi xomBmhbumw 
cwrna/ioB C40T4MK 42 pa6oTaof xax m o npeA- 
wAyuieM cnyMao, OAHaxo» 4>opMnpyeTCH mm- 
ny/ibc, AflMTonbHocTbK) n I taxTOB rpynnoaoro 
noroxa, sto onpeAcnaeixn jiohimocxom u V hb 
TpoTbeM BUxoAe Aeu»n4)paTopa. 



TaxuM oQpaaoM. o ripOAnaraeMOM ycT- 
POActbg nOBbiujaercn noMOXOycToAunaocTb 
ncpeABHH 3a csct MCKntoneMMw na cocTdea ne- 
peaaioiucrt m npweMMoft mbctcA reHeparopoa 
5 ncoBAOCnyviePiHbix noc/iOAOBarenbHOcreA m 
cneuna/ibHbJx umk/iobux CMHxponocwnox, He- 
oGxoAHMux aha pasAeneHHfl na npweMe uw^- * 
pobux CHrHanoa. othocalumxcp k paammwuM. 
* TB-xaHanaM. ripn 3tom a^^exT cxpeMGnMpo- 
10 Banup AOCTuraoTCW 3a cmot ncpeMO)xeHM5i m 
MHBepcMH no onpOAeneHHOMy npaawuiy ctbtm- 
CTMMecxM HeaaoHCHMUX pa3pPAHbix nocneAO- 
BDTenbHOCTeA, othocpuimxch k paannHHUM 
TB-xaHanaM. Ha cocoahhx no3Munnx a rpyn- 
15 noaoM uh^pobom noToxo bxaaufiaiOTCP 6mtu 
P03ppaob paantiMHbix bocob ot pa3nux AUIl. 

flpH 3T0M yMMTbl BdBTCP TO CBO^CTBO UM4>pOBO- 

ro CHTHana M3o6pa>xeHMP, mto mbm HeHbiue 
doc paapPAa AUn, TeM Menee xopponnpo- 
20 oaHHap un^poaafl nocneAOBOTenbHOCTb 
(JiopMMpyeTCP Haero BUxoAoXnHxpoHM3aunn . 
npouocca cxpeM6/iMpoBaHHfl Ha nepeAawe h 
ACCKpOM6nnpOBaHiip Ha npvieMQ ocymecTonfl- 
eTCP sa cmot Mcnonb30BBHMn curnana xomtpo- . 
25 nn mgthoctm. hepoAaaaeMoro b nppMOM m 
HMBOpCHOM BMAe a cocTflBfi rpynnoBoro mh^ 
pOBoro noToxa, Oahobpomghho stot CMrnan, a 
Tcxxe uM^poaoft curHan asyxoDoro conpo- 
bo>kaohmp, npeACTasneHHuA rax)KO b np«MpM 
30 m HHoepcHOM BtiAoVMcnonbayeTCP^inp cmhxpo- 
* npyie.MHOM MacxH chctomu npn npe- 

oSpasoaaHMP M3 nocneAOBaTehbHoro koa3 b 
' napannonbHuA.. npw stom poanwayCTCfl a/iro- 
Pmtm ycxopeHHoro nOHGxa cnHxpoHM3Ma 30 
35 cm0t paaMeuieHMp stux cvtriianoa Ha onpeAe- 
noHHtix no3nuwnx rpynnoBoro uw<J>poooro 
cvtrHana. npMMeM am cumanu ho napyuiaioT 
cCahaHCupOBaHHOCTM rpynnoBoro uw4>toBoro 
curnana. AOCTMrnyTOft aa cm6T cxpeM6niipoBa- 
40 hup. n oBpcnoMviBaiOT pacujupeHne 4>yHKUHO- 

HO/1UHUX POSMOXHOCTOA CMCT6MU. 

: TcxHMXo-axqiHOMimecxiift 3<t><J>exT 6t mc-. 
a nonb30oaHvip npeAnaraeMOft cmctgmu no 

CpaBHOHMK) C, 6330BUM 06beKT0M CBP38H C 
45 B.03M0)KH0CTbK) yBOnMMOHMP KOnHMGCTBB 

TB-xaHanob npn um4>pobo(I nepeAane. Ha- 
npWMep no BonoKOHHO-onTHMecxHM /iMHeft- 
hum TpaxTaM, rpynnoBoro un^poBoro noToxa ' 
6ea McnonbaOBaHMP cneunanbHUx koaob. ho* 
50 o6xoahmux Anp 6anaHpnpooKM (cTa6nnn3a- 
unw nocTOPHHoA cocTaBnpiomeA) UM<t»poooro 
CMrnana w npnDOAPU*nx x yben&moHHio cxopo- 
cru rpynnoBoro noToxa. 



55 . CncTeMa HaxoAMTCP^B ct8Ahm waroTOBno- 

HMP KOHCTpyXTWBHUX.MaXOTOB. 
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OopMyna vi a o fi p e t e m m » 

CUCTEMA nEPEAAMW M HPHEMA TE- 
JlEBM3W0HHblX CHrHA/1013. coAcp*aman 
Ha nepeAaiomeft cTopone nepouift n-pa3pnA~ 
hwPi aHanoro-un^pouoM npeo6pa30BaTe/ib 
(ALU"!), bxoa KOioporo JiBnncTcw nxOAOM nep-" 
DQro'TeneBM3Momioro cnma/ia. o uuxoa nep- 
Boro pa3pnA3 coeA^HeH Mepea ncpouift oxoa 
nepuoro KOMMyTDTopa c nepouM bxoaom 
npco6pa3O0dTC/ifl napan/ie/ibhoro koao b no- 
C/ieAOBaTenbHLtw, umxoa xoioporo an/mOTCfl 
ubixoAOM nepeAaiomeA cTOpouw, a na npw- 
eMHoA cTOpone coAcpwamaa npeo6p03poo- 
Te/ib nocneAOftaTe;ibHoro KOAa o napan/icnb- 
mwm, cwrHanbHbiw oxoa xoroporo fiunaeTCfl 

BXOAOM npuCMHO^ CTOPOHW, a BblXOA COCA^" 

HeH viepe3 nepQbiw bxoa nepBoro KOMMyTaTO- 
po/c nepeWM bxoaom nepBoro uv»<t>po-OHa/io- 
rosoro npeo6pa3ooaTenn (UAH)* ubixoA 
Koroporo abaa'ctch DbixOAOM nepBoro Te/ie- 
uw3MOHHoro CMma/ia, nepobi* 3/icmcmt 1/1, 
nocnCAOua.TenbHO coeAMHcmibie riepouft 
cyMMdTOp no Monymo Aua, nepnwK MHTerpa- 
Top h nepBbiii KOMnapaiop, DTopofi cyMMa- 
top no MOAy»io wua.H riocneAOBaTcnbtio coe- 
AnneHHwe TpeiMM cyMMaiop no MOAy'no ABa, 
DTopoft MHTcrporop M BTopoiiH icoMnapaTOp, 
.OT/iMHaipmaacn tsm, mto. c ne/iwo nouwuje-, 

HHA nOMeXOyCtOMMUBOCTM M paClUMpCHVIfl 

<|>yHKUMOHa;ibhbix B03MOx<nocTCM, uueAeHu 
Ha nepeAaiomew ctopohg btopom n-paapaA" 
HblM ALIO, oxoa KOTOpOfO »U/lHeTCfl bxoaom 
tBToporo Te;ieun3nonHoro ' cnrno/io. (2n-1) 
KOMMyTaropoB. (n i-2) 3/icMCMTOb HE, aaAaw- 
UiM« reHepaTOp. CMeTHw^ Tpurrcp m cyMMa- 
Top no MOAynio'ABa. nepuw* uuxoa nepooro 

AU,n * COeAMHCH C OTOPWM BXOAOM DTOpOrO 

• KOMMyTaTOpa. Ka>KAMft bwxoa nepuoro AUR. 
HaMMHan c BToporo, coeAnneH cootbctctbcm- 
ho c nepBWM oxoaom cooTBCTCTnyiouiero He- 

HCTHOfO M OTOpblM BXOAOM 

cooToeTCTByiomCfo MetHOio KOMMyTaTopa, a 
K3>KAbiPi uuxoa BToporo AUn, HaMMHan c n-ro 

D 06p3TM0M nOpflAKC COCAMHeH C DTOpUM 

bxoaom cooToeTCToyiomero neMeiHoro h nep- 
DbtM bxoaom cooroeTCTByiOLuero MeTHoro 
KOMMyTSTOpOi ynpao/imomnc 0XOAM KOTOpWX 
COCAMMeHbl . C COOTueTCT&yiOLUMM DXOAOM 

cyMMOTOpa no MOAynio ABa w buxoaom cneT- 
Horo Tpurrcpa. oxoa KOToporo coeA^HeH c 

'Td KTOOblMVI BXOAaMW HepBOrO U BTOpOrO AUtl 

y\ owxoaom 3aA3iotuero rci-icpaTOpa, DTopoft 

BUXOA KOTOporO C0GAVH1CH C TrlKTOBblM BXO- 
AOM iipeobpaaoiiaTcnn napa/wie/»bHoro koao 
o nocneAOBaiem>HbiM» n-ncpowx cwrHanbwwx 

BXOAOO KOTOpOrO COCAMHOH C n-UBpUblMM 
CMrMa/lbHWMM BXOA3MH CyMMflTOpO no MO Ay* 
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nio Aoa w owxonaMw coorucTCTuyiouiMx ne- 

MCTHblX KOMMyidTOPOO. QblXOAbt * MClHblX 

KOMMyraTopoB coeA"H6Hbi c oxoAaMM nep* 
dux n-a/ieMeHToo HE, uuxoau kotop^ix coe* 

AUHeHbl C BTOPWMH CnrM3/lbHWMM O'BXOAaMU 

npeo6pa30D3Te/ifl napa/ine/ibHoro koa3 b no* 
C/tCAOBaTenbHUA, nepouPt n btopom ynpaonn- 
lOLune gxoau Koroppro coeAviMCHbi 
cooTaeTCTBeHHo c obixoAOM cyMMDTOpa no 
MOAy/»K> ABa HenocpeACToenHo m mcpcs (n+1)- 
vi 3/ieMeHT HE, TpeTww ynpaonwiomnPi bxoa 
nBfifleTCw dxoaom UM<t>poooro CMrnana m coo- 
An HeH c (n+2>-M 3/icmchtom HE, duxoa koto- 
POTO COCAMtiCM C MCTBCpTblM" ynpaB/iRMDiAMM 

bxoaom npeo6pa3OB0Tenn napannc/ibHoro 
xoAa d noc/icAOBaTG/ibnbiPi KOAt a na npneM- 
HOPt CTOpOHe ODCACMbl- BTOpO^ n-paspflAHWi^ 
HAn (2n-1) KOMMyTaTOp. n-3/ieMeHToo HE, 
seipepTbtbi cyMMaTop no moay/ik) ABa, nep- 
Bbi^ I* irropoft BxoAbi KOToporo coeA^HeHU c 
BbixoAdMvi nepporo m oTOporo KOMnapaTo- 

pQLJ, Ce/lOKTOP TaKTOBOM MaCTOTbt, oxoa koto* 

poro coeAnneH c nepDbiM oxoaom 
npeo6pa30BaTC/i5i noc/ieAooaTenbhoro koao 
b napa/ine/ibHbift koa. nepobm, btopow m Tpe- 

TUfi CMeTMMKM, A^/lMTe/lb MaCTOTbl, BXOA KOTO" 

poro coeA^neH c ncpebiM bxoaom nepeoro 
CMOTHMxa m nepauM duxoaom ccncKTopa Tax* 
touoA MdCTOTbi, cneTHbiM Tpurrep. buxoa ko-. 
Toporo coeA^HeH c nepBbiM ynpaBnwiouiMM 
bxoaom OTOporo cyMMaTopa no MOAy/)K) ABa 

VI ynpaD/l«»OL14MMH BXOAaMH KOMAOro KOMMy- 

TaTopa, D-Tpurrep. uxoa KOToporo coeA^HeH 
c nepobiM bxoaom CMetHoro Tpurrcpa m Bbixo- 
Aom TpeTbero cneTMUKa, a ubixOA nenneTCA 
buxoaom cvitHaiia rexHi/mecKoft ncnpaBMOCTM 

K0lia/ia, DTOpOM H TPCTMM 3AeMeHTbl OblXO- 

Abi . Koiopbix coeA^HeHbi cootbctctbghho c 

BTOpbIM M TpeTbMM BXOAaMM nepBOrO CMCTMM- 

Kix % n aneMeHT VI/1H, nepBbiA u OTOpOft BXOAbi 

KOTOPOTO COeA^HeHbl C COOTOOTCTByiOlMMMM 

uxoaomm seToepToro cyMMaTopa no MOAy/tw 
Aoa, a BbixoA cocauhgh c MejoepTbiM oxoaom 
nepBoro cMeTsvtKa, bwxoa KOToporo coeAw- 
ncii.c nepobiM bxoaom nepeoro cieTHiiKa. ou- 
xoa KOToporo coeAMHetrc nepabiM dxoaom 
nepooro aneMeHja U1, BTopoft oxoa KOToporo 
coeA^HeH BtopbiM buxoaom ce/iexTopa rax- 
rouoA hoctotu, UTopoft uxoa npeoOpaaoBaTe* 
-on noc/ieAooaTe/ibHoro koao o 
napa/tnenbHbiA koa coeAMMeH c owxoaom 
nepBoro MeMeHTa l/l,>a TpemA oxoa cocam- 

Heii C BTOpbJM BXOAOM CHCTHOfO TQHrrepa* 

nxoAdMM DToporo m ipetbero oieTMMXoo, tok- 
ToubiMH oxOAdMki nepooro n BToporo n-paa-i 

' pW/^HWX UAH M DblXO/;OM AC/IMTC/W **aCTOTblJ 

.".nepBbiA buxoa npeo6paaoBaTe/in nocsieAODa- 
Tcnbhoro xoAa b napanneyibMbtA koa coca*- 
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MeH C BTOPUM BXOAOM BXOPOrO KOMMyxaXOpa. 

nepsw* bxoa xoxoporo coeA"neM c bxopum 
oxoaom nepeoro KOMMyTaTOpa m ouxoaom 
nepaoro aneMenxa HE. Ka*Aua MeHexHbi* 
buxoa npco6pa30oaxen« nocneAOBaxenbMoro 
KOAa o napanncnbMwft koa. HamnMaa C Tpexb- 
cro ao (2n-1)-ro. coeAwneH c nepBuM bxoaom 
cooTBeTCTByto,mero Mexnoro m oxopmm bxo- 
aom HGMBTMOrO KOMMyxaxopa. HaMMHan c 
xpexbero. icaaiAUft nexMU* buxoa npeoopaao- 
. eate/ifl nocneAOBaxenbitoro koab b napa/i- 
/lenbHU* koa coeAnneM c oxoaom Ka*Aoro 
aneMeHxa HE. npw sxom buxoa ica*Aoro ane- 
MGHT3 HE. MBMMHan c oxoporo. coeAMHBH C 
BTOpUM BXOAOM COOTB6TCTByK>WCrO MCM6TMO" 

ro m nepBWM oxoaom cooxnexcxayrauiero Mex- 
noro KOMMyxaxopa. (2n+1)-& buxoa 
npeo6pa30Baxen» nocneAoeaxenbHOro koab 
b napannenhMbift xoa coeAM««eH cooxoexCT- 
oeHiio c nepobiM bxoaom nepooro cyMMaxopa 
no moav/ikj Aoai m oxopwM oxoaom oxoporo 
cyMMaxopa no MOAymo aob. (2n+2)-a buxoa 

COeAMHOH C BXOPUM BXOAOM fiepBOFO CYMM3- 

xopa no MOAYflK) Aoa. (2n+3>* buxoa COOAM- 
ne». c iiepoi-M bxoaom xpexbero cyMMaxopa 



no MOAymo Aoa * asimexcti bmxoaom i(vi4>pb- 
(Boro cwrHa/ia. (2n+4)-rt buxoa coeAMHeH c 
bxopwm dxoaom xpexbero cyMMaxopa no mo- 
5 Aynw Aoa, nepnuG m axopo* bxoa" axoporo 
9fieMeuxa W cogamhchu cooTOOxcxeeHHo c 
nepobiM oxoaom w buxoaom Mexeepxoro cyM- 
Maxopa no moay/»k> A«a. Koxopuft xanace coe- 
amhoh c nepBWM bxoaom xpexbero aneMeHxa 

,0 M. BXOpO* BXOA KOXOporo COCAMM6H C DTO- 

Pum uxoaom MexBepxoro cyMMaxopa no mo- 
' Aynto Aoa. dwxoa nax<Aoro MesexHoro 
•. KOMMyxaxopa. na«<MHan c xpexbero, coeAWMBH 

c (n-l)-MM CMmanbHUMW bxoasmm nepaoro n- 
1S ' paapflAHoro UAn m n-nepouMM curHa/ibHUMM 

bxoabmm oxoporo cyMMaTOpa no moay;ho 

ABa. n-axopux curHanbHwx bxoaob xoroporo 

COeAMHCH C n-BXOABMM BTOpOrO n-p83pHAMO- 

ro UAn m ouxoabmk cooxBexcxaenMO kbkao- 
20 ro Mexnoro KOMMyxaxopa. naMMHafl 

owxoa QToporo cyMMaTopa no MOAymo Aoa 

CO e A VI 11 6 M C OTOPWM BXOAOM TpeTberO 
MMKa. TPCTM* OXOA KOTOpOrO COeAMHOH C BU- 
XOAOM BTOpOfO CM6TMMK3i 3 BWXOA BTOpOfO 

25 n-paap»A"OfO UAn nBriaerca owxoaom bto- 
poro TeneBM3MOHMoro cwmana. 
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